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BHiTARKANIKA, located on the north eastern Coast of 
Orissa, india is one of the most exciting biodiversity regions 
of the world. The remoteness, wilderness and habitat diversity 
of the area has allowed a spectacularly wide range of species 
of both plants and animals to thrive in this coastal wetland. 
Among all the mangrove areas of Indian peninsula, the 
species richness and diversity is very high in this dettaic 
region. But many of these most unique and beautiful animals 
and plants are struggling hard for their survival due to human 
interferences which has attracted the attention of 
conservationists, the world over. 


This book "BHITARKANIKA — MYTH AND REALITY’ is an 
outcome of the authors experiences of over two decades in 
this most spectacular wildlife area and their wildlife 
conservation ideas and their implementation. The book fulfils 
a long felt need for a single volume guide which provides 
an overall picture of man-plant and animal interaction in a 
protected area like Bhtitarkanika which is not known to the 
outside world. It is a unique book on this subject so far 
published in india on the problems, prospects and management 
of biodiversity of a particular Protected Area. It will serve as 
a guide book for all the 450 designated protected Areas (PA's) 
of the country for immediately taking stock of the fast 
vanishing biological wealth in each such areas. The authors 
have dealt within this book various aspects of covservation 
of Bhitarkanika's magnificient wealth of wildlife, mainly of 
those animals which are struggling hard for their survival. The 
authors have dealt sympathetically with the management 
problems and solution of wildlife conservation in Bhitarkanika. 


This book will help in furthering interest in this 
fascinating subject of wildlife protection and conservation 
among our young readers and will be particularly helpful to 
the students of schools, colleges, universities and researchers. 
It will also cater to the need of field level workers in coastal 
wetlands and mangrove areas, foresters, resource managers 
of Protected Areas, law enforcement agencies, various 
government departments, politicians, policy makers NGOs, 
conservationists and the concerned public around the world. 
For anyone interested in wildlife or the living natural resources 
of Bhitarkanika, this is an enthralling and informative book. 


The publication of a book of this type for each 
Sanctuary, National park, Biosphere Reserves and other 
potential wildlife habitats not falling within the Protected Area 
network of the country can drive public awareness towards 
the conservation of our dwindling wildlife and thus can help 
to save the fast deteriorating delicate balance of the natura! 
ecosystem of our country. Digitized by srujanika@gmail.com 
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With a foreword by Mrs. Maneka Gandhi, Minister for 
social justice and empowerment, Govt. of India. 
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Conservation of Nature and Bio-diversity. 
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“We must try to preserve whatever is left of our 
forests and the wildlife that inhabits them.” 


Jawaharlal Nehru 
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The Book entitled ‘Bhitarkanika : Myth and Reality’ meets 
a long felt need for a book on the natural history of Bhitarkanika 
Sanctuary. Lying in the East Coast of India in the district of 
Kendrapara, Bhitarkanika Wildlife Sanctuary is Asia's one of the 
most spectacular wildlife areas. It's 672 Square Kilometre area 
containing virgin mangrove forests and wetlands provide a home, 
for well over 170 species of birds including winter migrants from 
Central Asia and Europe; giant salt water crocodiles and a 
variety of other wildlife. There are more than 60 species of 
mangrove plants, which provide home for a variety of rare and 
endangered fauna. 


Bhitarkanika has been in news for Olive Ridley Sea turtles 
who come from distant waters in winter to nest on the World- 
famous Gahirmatha Beach. With the increase in human interface 
with mangrove ecosystem in this otherwise remote area, the 
confidence level of these innocent creatures has been shaken 
to such an extent that there has been no ‘arribada’ for the last 
two seasons in a row. Thousands of turtles fall prey to trawling 
in the restricted waters along the Orissa Coast. This has 
attracted the attention of conservationists and voluntary agencies 
the World over. 
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Mangroves form part of an interdependent complex of 
coastal habitats, protecting the inland from the erosive force of 
the Sea. They have suffered heavy losses on account of 
agriculture and shrimp culture all over the world. India, Pakistan 
and Thailand have already lost at least three fourths of their 
mangroves. Bhitarkanika being the second largest compact 
mangrove ecosystem after Sunderbans, is home to diverse flora 
and fauna. Conversion of forest lands into agriculture fields and 
shrimp-culture ponds in the past aggravated the management 
problems. Whereas one of the largest specimens of salt water 
crocodile live freely on the mud-flats along the meandering 
creeks of the sanctuary, much remains to be known about this 
unique habitat. 


The book serves as a useful introduction to the past history 
and present management system of Bhitarkanika. The authors 
present an overall picture of interaction between man, plants 
and animals occuring in the area with informative photographs, 
maps and checklist of plants and animals. The first hand 
information regarding the management problems and solutions 
makes the book a useful source of reference material for any 
one who is interested about Bhitarkanika. 


The present book contains a comprehensive and complete 
information about forests, wildlife and associated management 
problems in this protected area. This book is first of its kind 
to embody subjects like history of the area, past management 
of forests and wildlife, bio-diversity including endangered flora 
and fauna, human dimensions, land status, special conservation 
schemes on crocodiles and sea turtles including census 
methodologies, protection of wildlife bio-diversity, legal aspects 
and Environmental Impact Assessments. It will be a useful 
reference book for students, researchers, managers and 
lawmakers. 


With best wishes, 


Moet G9 


( SMT. MANEKA GANDHI ) 
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PREFACE 


Bhitarkanika Sanctuary has been in news for quite some 
time now for Olive Ridley Sea Turtles who come a long way 
to lay eggs enmass on the world famous Gahirmatha Beach. 
Much of the biodiversity of this unique habitat is not known 
to the outside world. This book is an attempt to present an 
account of rich flora and fauna of the area and various issues 
involved in the management of the mangrove habitat. it depicts 
the history of most of these problems briefly besides giving 
a detailed systematic account of the flora and fauna and 
scientific management of the area. 


Much has been said about the management problems and 
steps taken by the Govemment of India and Government of 
Orissa for better protection of the habitat. The problems being 
So intricate, give us an opportunity to have a close look at 
the human interface with the mangrove ecosystem. With human 
angle so predominantly involved, it is sometimes difficult to take 
tough management decisions. We have presented a factual! 
account of the entire situation before our readers. Whereas 
different N.G.Os. are raising the issue of protection of this 
mangrove ecosystem at different fora, significantly, Government 
agencies have not been found wanting in this regard. There 
are tough legislations in place, State Government have declared 
the area as a National Park for better enforcement, sufficient 
funds are also being mobilised but much wanted coordination 
among different agencies is wanting. Need for more involvement 
of sincere N.G.Os. and Government agencies has been amply 
highlighted in spreading awareness. 


Out of a total of about 450 Protected Areas (PAs) in India, 
this account is the first of its kind about the biodiversity of a 
single protected area in the country and we hope it will be useful 
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for managers of protected areas, researchers, conservationists 
and students as well. Besides their own work, the authors have 
drawn freely from the publications mentioned under literature 
consulted for the benefit of all concerned. We have dedicated 
this book to the cause of Conservation of Nature and Biodiversity 
and hope it will evoke positive response among the readers. 


It is possible in a work like this that there may be some 
inadequacies and there is always room for improvement in 
future editions. Readers are requested to bring any suggestion 
In this direction to the attention of the authors. 


BHUBANESWAR SANJEEV CHADHA 
RASA PURNIMA / 4TH NOVEMBER, 98 CHANDRA SEKHAR KAR 
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A plus tree of Avicenna a/ba in Bhitarkanika forest 
block which is the ‘sanctum sanctorum' of the 
sanctuary. 

Suaeda species in degraded mangrove habitats : 
Ecorestoration of mangroves have been done in 
such areas. 


Open billed storks at their nests in the heronry at 
‘Bagagahana’. The open bill stork is the most 
numerous of India’s various storks. It's curiously 
shaped bill is specially adopted to slicing open the 
shells of the snails and other crustaceans on which 
it feeds. 


Painted Storks feeding in the muddy river banks at the 
confluence point of Maipura and Ranahausua rivers. 


Pintails flying over Bhitarkanika’s mangrove forest. 


Bramhiny kite. The species has become extremely 
rare in the state. 


Crow pheasant seen in Mangroves. 
A marine Crab along the coast of Bhitarkanika. 
A Ghost Crab along Gahirmatha coast. 


Salt water crocodile (Crocodylus porosus), the 
species that symbolises Bhitarkanika. No animals in 
Bhitarkanika can be more spectacular than these 
giant specimens of estuarine crocodiles. At one time 
they were very nearly exterminated by skin traders, 
but here there are now special breeding and rearing 
centres where they are beginning to recover. 


An olive ridley sea turtle, Lepidochelys olivacea, on 
the nesting beach. 


A Juvenile Hawksbill sea turtle, Eretmochelys 
imnbricata. Among India’s many species of sea 
turtles, none is more beautiful than the hawksbill sea 
turtles. With its colourful carapace it never fails to 
evoke exclamations of admiration from any one 
fortunate enough to see one. 


The Bengal vulture, Vulture bengalens/s is a useful 
scavanger. These scavangers are becoming rare 
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Plate 6.5 — 


Plate 6.6 — 


due to habitat loss. These common vultures skies 
at very high altitudes looking for food and watching 
each other. The moment one bird drops, the others 
immediately follow it down to the carcass, So that 
scores may assemble in a matter of minutes. 


The large water monitor (Varanus salvator) is one 
of the many strange amphibious creatures that live 
in Bhitarkanika. It prowls the Labyrinth of muddy 
channels digging up the eggs of crocodiles and 
climbs trees for killing nesting birds and their eggs. 
Bhitarkanika is the home of all the 3 species of 
Indian monitor lizards. 


Chittals or spotted deers (Ax/s ax/s) in Bhitarkanika. 
It is generally regarded as the most beautiful of the 
World's many deer species. 


A fish species which was hand caught in the interidal 
zones of Ekakulanasi as tide receded. 


Gahirmatha Marine Turtle Research & Conservation 
Centre established in mid 1970's has done 
pioneering research on Sea Turtles of Orissa, india. 


Rare white crocodile ‘Gori' in captivity in the Salt 
Water Crocodile Research and Conservation Centre 
at Dangmal. 


Tagging a nesting ridley turtle. The number will 
identify her and will help marine biologists to monitor 
one of Nature's most fascinating dramas — the 
migration of marine turtles. 


Personnels of Research and Monitoring team of 
State Wildlife Wing approaching the Ekakulanasi 
Rookery from their base camps at long wheeler 
island; Wheeler islands are seen in the background. 
Joint base camps are established each year at 
strategic locations along the Gahirmatha coast for 
constantly liasioning with patrolling ships in the high 
seas. 

A Trawler caught while fishing in the prohibited 
zones of Gahirmatha coasta! waters. 
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A plus tree of Avicennia a/ba in Bhitarkanika forest 
block which is the ‘sanctum sanctorum' of the 
sanctuary. 

Suaeda species in degraded mangrove habitats : 
Ecorestoration of mangroves have been done in 
such areas. 


Open billed storks at their nests in the heronry at 
‘Bagagahana’. The open bill stork is the most 
numerous of India’s various storks. It's curiously 
shaped bill is specially adopted to slicing open the 
shells of the snails and other crustaceans on which 
it feeds. 


Painted Storks feeding in the muddy river banks at the 
confluence point of Maipura and Ranahausua nivers. 


Pintails flying over Bhitarkanika's mangrove forest. 


Bramhiny kite. The species has become extremely 
rare in the state. 


Crow pheasant seen in Mangroves. 
A marine Crab along the coast of Bhitarkanika. 
A Ghost Crab along Gahirmatha coast. 


Salt water crocodile (Crocodylus porosus), the 
species that symbolises Bhitarkanika. No animals in 
Bhitarkanika can be more spectacular than these 
giant specimens of estuarine crocodiles. At one time 
they were very nearly exterminated by skin traders, 
but here there are now special breeding and rearing 
centres where they are beginning to recover. 


An olive ridley sea turtle, Lepidochelys olivacea, on 
the nesting beach. 


A Juvenile Hawksbill sea turtie, Eretmochelys 
imnbricata. Among India's many species of sea 
turtles, none is more beautiful than the hawksbill sea 
turtles. With its colourful carapace it never fails to 
evoke exclamations of admiration from any one 
fortunate enough to see one. 


The Bengal vutture, Vulture bengal/ensis is a useful 
Scavanger. These scavangers are becoming rare 
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due to habitat loss. These common vultures skies 
at very high altitudes looking for food and watching 
each other. The moment one bird drops, the others 
immediately follow it down to the carcass, So that 
scores may assemble in a matter of minutes. 


The large water monitor (Varanus salvato/) is one 
of the many strange amphibious creatures that live 
in Bhitarkanika. It prowls the Labyrinth of muddy 
channels digging up the eggs of crocodiles and 
climbs trees for killing nesting birds and their eggs. 
Bhitarkanika is the home of all the 3 species of 
Indian monitor lizards. 


Chittals or spotted deers (Ax/s ax/s) in Bhitarkanika. 
It is generally regarded as the most beautiful of the 
World's many deer species. 


A fish species which was hand caught in the interidal 
zones of Ekakulanasi as tide receded. 


Gahirmatha Marine Turtle Research & Conservation 
Centre established in mid 1970's has done 
pioneering research on Sea Turtles of Orissa, india. 


Rare white crocodile ‘Gorn’ in captivity in the Salt 
Water Crocodile Research and Conservation Centre 
at Dangmal. 


Tagging a nesting ridley turtie. The number will 
identify her and will help marine biologists to monitor 
one of Nature's most fascinating dramas — the 
migration of marine turtles. 


Personnels of Research and Monitoring team of 
State Wildlife Wing approaching the Ekakulanasi 
Rookery from their base camps at long wheeler 
island; Wheeler islands are seen in the background. 
Joint base camps are established each year at 
strategic locations along the Gahirmatha coast for 
constantly liasioning with patrotling ships in the high 
seas. 

A Trawler caught while fishing in the prohibited 
zones of Gahirmatha coastal waters. 
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A live male ridley sea turtle arriving the coast with 
injury on its head: often the fishermen hit the 
carapace and head of turtles with iron rods. 


A live femate ridiey sea turtle with severe injury on 
its carapace has managed to recover and reach the 
nesting beach for laying eggs. 


Thousands of dead adult olive ridley sea turtles 
reach the Orissa coast as a result of offshore fishing 
activities. 

A dead olive ridley sea turtle with flippers tied with 
plastic aproaching the coast as a result of offshore 
poaching activities. 

Tractor like tracts of nesting female olive ridley at 
Gahirmatha rookery seen on the morning 
immediately after termination of an arribada. 


Governor of Orissa observing captive reared 
Juvenile ridleys at Ekakula. 


Govermor of Orissa and personels of law enforcing 
agencies observing a nesting ridley turtle at 
Ekakulanasi rookery of Gahirmatha coast. 


Officials of state Wildlife Wing of Govt. of Orissa 
observing a dead olive ridley at Gahirmatha coast. 


Colonial nesting of Openbilled storks in the heronry 
at Bagagahana. The heronry supports about 80,000 
birds during the rainy season. Birds are so numerous 
in the heronry that there is a shortage of nesting 
Space. Often a single tree houses several different 
species. 


A very large assemblage of winter migratory birds 
in Bhitarkanika. 


Migratory birds (Bar headed Geese and Brahminy 
ducks): Bar headed Geese are migrants to India, 
crossing the Himalayas from central Asia to reach 
their wintering feeding grounds in reserves such as 
the Bhitarkanika. 


Hives of honey bees in mangrove forests. 
Bhitarkanika has a production potentia! of 30 to 50 
quintals of honey per season. 
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INTRODUCTION 


Bhitarkanika is a unique habitat with lush green mangrove 
forests on the sides of meandering creeks and tidal mud fiats 
located in Kendrapara District of Orissa. It is the SECOND LARGEST 
MANGROVE ECOSYSTEM after Sunderbans and is home to diversed 
flora and fauna so intricately linked with each other. This area 
was not approachable from outside due to hostile conditions and 
lack of any communication whatsoever. This was a big advantage 
for the rulers of this small ex-state and invading Kanika from 
outside was an utopia. In 1951, the Zamindari merged with the 
State of Orissa but next 10-15 years saw heavy influx of refugees 
from Bangal and this took a heavy toll of the mangrove forests. 
Large scale encroachment on forest and took place due to 
expansion of agriculture. 


In 1975, Bhitarkanika was declared a Sanctuary under the 
Wild-Life (Protection) Act, 1972. It is in this period when real 
wildlife mangement started. Dr. Bustard of FAO initiated famous 
Crocodile Conservation Project and also reported mass nesting 
of olive ridley sea-turtles on the Gahirmatha coast. Female turtles 
use this beach for nesting in very large congregations and this 
has attracted attention worldwide. 


Bhitarkanika has always remained a MYTH with so many 
stones afloat about the place. About 75 percent of the population 
of the State of Orissa have not visited the place but it has been 
talked about at different fora all over the world. In REALITY the 
ground situation is quite different with certain complicated local 
problems. This book is designed to bring out the actual situation 
prevailing in the area and educate the readers about vast bio- 
diversity of the place. 


The book is divided into ten-Chapters for better presentation 
of facts. Chapter-!, deals with the History of Kanika State from 
the 13th century. Important historical events have been presented 
briefly in this chapter alongwith the history of management of the 
forests and wildlife. Chapter-!!, explains the specialities of the 
mangrove ecosystem of Bhitarkanika and special adaptations of 
the FLORA and FAUNA. It also deals with actual mangrove cover 
existing now in Bhitarkanika and adjoining areas of Mahanadi 
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Delta. Chapter-II| provides details about various ports, harbours 
light houses and fish-landing stations in and around the sanctuary. 


Detailed floral diversity is dealt in detail in the Chapter on 
Flora. it gives the taxonomical details about the flora available 
in the area. Main feature of this chapter is the key for 
identification of various mangrove species. The Faunal details 
are provided in the next chapter. All the vertebrates are classified 
systemetically giving the details about special adaptations as well 
as their distribution and legal status. There is a special chapter 
on conservation efforts initiated in Bhitarkanika in the form of the 
Crocodile Project and the Sea Turtle Project. Chronological 
details about the revival of the small crocodilian population are 
depicted in this chapter. Details about mass-nesting of olive ridley 
sea-turtles and various management problems are discussed in 
detail in this chapter.There is another chapter on special features 
of Bhitarkanika highlighting the uniqueness of the ecosystem. 


Keeping is view the diversity of the managament problems 
and lega! issues involved, a separate segment on various laws 
and regulations has been added for better appreciation by the 
readers. There is an interesting comparison made between the 
population near mangrove areas in pre-merger and post-merger 
era. Demographic connotations are explicitly explained and linked 
with management issues. Chapter on management issues 
explains in detail various problems facing the area right from the 
encroachments on forest land for agriculture and aquaculture to 
fishing in creeks and rivers of the sanctuary and in the restricted 
zones in the high sea. Possible solutions to these problems have 
been discussed in detail. But there are no easy solutions to the 
complicated problems faced in this area. 


The authors are of firm opinion that while coining any 
solutions, the interest of the indigenous local population has to 
be taken care of. Acrimony between the park authorities and the 
indigenous local people has to be removed by massive eco- 
developmental! efforts but simultaneously law-enforcement is to 
be done with even greater dedication as a number of laws have 
been flouted too often and the house has to be set in order. This 
book, we feel, will cater to the needs of the students, researchers, 
administrators, law makers,the concerned public and even 
politicians for furthering the cause of Nature Conservation. 
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Plate 1.1 — The palace of ‘Kanika Raj at Rajkanika. 


Plate 1.2 — Temple of Lord Shiva in Bharkanika Forest, Blockasmail.com 


Plate 1.3 — incarnations of Lord Vishnu in the temple at Righagarh. 


Plate 1.4 — Statue near Bhitarkarika Shiva Temple 
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Plate 2.1 — A typical habitat in Bhitarkanika. 


Plate 2.2 — A tidal creek in Bhitarkanika during ebb tide. 


Plate 1.3 — Incarnations of Lord Vishnu in the temple at Righagarh. 


Plate 1.4 — Statue near Bhitarkarika Shiva Temple. 
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Plate 2.1 — A typical habitat in Bhitarkanika. 


Plate 2.2 — A tidal creek in Bhitarkanika during ebb tide. 


Plate 2.3 — A view of the muddy river bank, an ideal habitat for gastropods. 


Plate 2.4 - Gahirmatha Beach - the larges' ‘ookeryioti-RidieysimtHe World.com 


Plate 2.5 — Island of Maipura estuary serves as the habitat for a variety of avifauna. 


Plate 2.6 — Stitt Roots of Rhizophor@imucroratarujonika@gmail.com 


Plate 2.7 — Pneumatophores and buttressed stern of Sundari tree, 
Heritiera littroralls. 


Plate 2.8 - Pneumatophores help mangroves survive In water logged habltats : 
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Plate 2.9 — Pneumatophores of Sonneratia Sp. 


Plate 2.10 - Hypocotyls of Rhizophora #pleulala,,; 7 ika@omail.com 


Plate 2.12 — Brugu/era species showing hypocot}is! (Vivipary gernilifationy; com 


Plate 2.14 — Ceniops species showing hypocotyl buasl/anika@gmail.com 


Plate 3.1 — Fish landing centre at Jamboo. 


Plate 3.2 — Fish landing centre at Kharnasl. 
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Plate 3.3 — Hukitola Building at False point. 


Plate 3.4 - Gobarl River and the lock at Jamby GanAlsn;ka@gmail.com 


Plate 3.5 — Light House at Batighar. 


Plate 3.6 - The Controverslal bridge at Khol8 CregK!!!@smail.com 


CHAPTER — | 


THE MANGROVE ECOSYSTEM 


Wetlands are important repositories of biological diversity and 
are among the world's most productive ecosystems. They help 
regulate water flows, remove sediments and pollutants, and provide 
essential habitats for diverse fauna. They are threatened in many 
parts of the world by drainage for agriculture or urban expansion, 
conversion to aquaculture ponds, overgrazing and in forested 
wetlands, logging. Bio-diversity is usually analysed at three levels — 
the variety of communities and ecosystem within which organismS 
live and evolve, the vanety of species themselves, and the genetic 
variety within those species. The degradation of the whole 
ecosystem such as forests, wetlands and coastal waters, is in itself 
a major loss of bio-diversity and the single most important factor 
behind the current mass extinction of species. 


Damage to wetiands has been severe in industrial nations, 
with losses in Australia and New Zealand taking alarming 
proportions. Canada houses one fourth of the world’s wetlands 
and has suffered losses in Atlantic salt marshes, praine wetlands 
and Paclfic estuarine marshes. 


Mangroves, one of the most threatened and valuable types 
of wetlands, have suffered heavy losses in Asia, Latin Amenca 
and West Africa. Nearly half of these swamp forests in Ecuador 
have been cleared and scenano in India, Pakistan and Thailand 
is no encouraging. In Indonesia large tracts of mangroves are 
being cleared for pulpwood. 


STATUS OF MANGROVES IN INDIA — 


Recent surveys estimate the mangrove cover in India to be 
about 3,150 Sq. Km. which is 0.001 percent of the total land area. 
About 80 percent of this is along the east coast with major 
concentrations in Orissa, West Bengal and the Andaman and 
Nicobar islands. About 2,670 Sq. km. of mangrove formations are 
located in deltaic regions. 
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Map - 1 Map showing maritime states of India and the State of 
Orissa. 
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In the Gulf of Kutch, the Gulf of Khambayat and Kerala the 
mangroves are degraded. In Goa, Karnataka and Maharashtra 
the mangroves are under severe pressure though some luxuriant 
patches are still existing. A few of the islands in the Andaman 
group have pristine mangroves whereas the Lakshadweep is 
almost devoid of such vegetation. On the Gangetic and 
Brahmaputra deltas of the united Bengal, lies the World's one of 
the largest Mangrove forests, the Sunderbans. These forests are 
home to a wide variety of animals including the majestic Royal 
Bengal Tiger. 


In Orissa, the mangroves extend from Balasore coast to Puri 
coast over an area of 211 Sq. Km. Around Dhamra Mouth 
mangroves exist in very dense patches in Bhitarkanika area 
which has been declared as a sanctuary by Government of Onissa 
in 1975 for better protection of the habitat and the diverse wildfire. 
It is located between, 20°4' North — 20°8’ North latitude and 
longitude 86°45' East — 87°50' East and the total area of the 
sanctuary is 672 Sq. kms including the creeks, rivers, etc. 


Table - 1.1 MANGROVE SWAMPS IN INDIA 
Si. State/ UT Locality Total Area 
1. West Bengal Gangetic Delta 2213 
2. Andaman & 

Nicobar Islands Bay of Bengal 966 
3. Onssa Mahanadi Delta 211 
4. Maharashtra West Coast 124 
5. Goa West Coast 5 
6. Gujarat West Coast 991 
7. Tamil Nadu Cauvery Delta 21 
8. Karnataka West Coast 3 
9. Andhra Pradesh Krishna & Godavari 383 

TOTAL AREA: 4917 


Mangrove forests are of great importance and have 
protective value apart from their huge economic potential, in the 
area where no plant species other than mangroves grows. 
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Silviculturally, the mangroves prefer only ideal silty lands and 
mud fiats of tida! areas. In mangrove ecosystem, ecological 
succession follows distinct course from the eastward fringe 
forests to land forms and on the other-hand from the saline 
brackish water environment to non-saline, freshwater and 
mesophytic environments. Some of the important ecological 
features of the Mangrove ecosystem of Bhitarkanika are : 


SOIL 


The Mangrove soils are fine grained silt or clay formed by 
the sedimentation in long and wide Mahanadi and Brahamani 
rivers. This soil is frequently inundated with sea-water during high 
tide. Normally, alluvial silty clay soil is not much productive until 
humus or exuviae of organisms, molluscan and crustacean shells 
are added to it. Formation of new deposits in Dhamra and 
Mahanadi mouths is a regular phenomenon. 


The chemical composition of average mangrove soils is as 
follows : P,O, (1.53%), total nitrogen (0.42%), NO,-N(0.004%), 
CaOQ(3.34%), MgO(1.12%), SO,(0.05%), Chloride (0.137%), 
Silica and other insoluble matters 79.47%, Iron and Aluminium 
oxides (8.88%). 


Most of the mangrove species are well-developed on well- 
drained edges of the tidal creeks, rivers and channels. Water 
logging of the soil causes dwarfing in the plants. .Fresh water 
supply from rain or runoff from upstream water, evapo- 
transpiration, silty nature and soil nutrients are important factors 
contributing to dense Mangrove growth. Distribution of species is 
dependent on the salinity and supply of freshwater. 


In Bhitarkanika, upper level of mangrove forests in interior 
forest blocks is exposed to air for a few days and during mid- 
solar phases tide water does not reach there. This helps to 
compact the soil layer as the absence of the tidal water brings 
the soil particles closer. In the seaward side, Avicennia alba, A. 
marina and Sonnertia Spp. are established as pioneer species and 
their seeds and seedlings are distributed within high tide level to 
the mean sea level. These seedlings grow in such a fashion that 
their roots become interconnected and check soil erosion. There 
are a large number of other species that prefer shady localities. 
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DYNAMICS, ECOLOGICAL ROLE AND IMPORTANCE 
OF THE MANGROVE ECOSYSTEM 


The mangrove ecosystem is both complex and dynamic. It is 
a highly fragile ecosystem. The essential factors for maintenance 
of the system are regular fresh water influx from adjoining land and 
tidal inflow from the sea. Any change in the regime of either 
factors, whether in quality or quantity is likely to effect a 
corresponding change in the mangrove biota. Infact world's best 
mangroves have developed in areas having regular flow of fresh 
water or where the fresh water influx is more. In Bhitarkanika the 
water salinity exhibits a gradual change from near fresh water 
conditions during rains and it gradually changes through summer 
months. Thus most of the plant species have evolved and adopted 
to withstand wide salinity gradients. Again there are certain areas 
which are inundated only few times a year during the exceptional 
high tides. Thus depending upon the degree of inundation the 
species composition, richness and diversity varies. Since the area 
contains older formations (rarely influenced by tides or out of tidal 
influences), newly accreting land mass i.e. newly surfaced islands 
at river mouths and at confluence point of rivers (subjected to tidal 
influence only during full moon and new moon days or spring tidal 
days), several horizontal zonations of the plant communities are 
met with along with their depending biota. These horizontal and 
vertical zonations of the mangrove plant communities influenced 
by fresh water influx, tidal inflow, degree of inundation, seasonal 
rainfall and salinity gradient. etc. have its influence on the wildlife 
and their distribution. Due to above factors some plants 
consequently have specialised to thrive in narrow limits of both low 
and high salinities. It is, therefore, likely that plant diversity would 
be fabulous in Brahmani, Baitarani and Mahanadi delta. Spatial 
diversity is seen to be of high order. However, evenness 
component appears to be low based on cursory observations. High 
diversity of plant commuinities is reflected in high diversity of 
animal life noticeably so at least in reptilian fauna, avifauna and 
the aquatic fauna. 


Mangroves have been considered as "Land builders". It is 
believed that the roots of mangroves secrete a substance which 
modifies the coarse particles into fine ones and help in soil 
formation. The tangles of stilt root also help in sedimentation of 
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particulate matter. Networks of mangrove roots provide firm 
anchorage to the banks of tidal rivers, creeks and also the coast 
line. It effectively arrests river bank and coastal erosion and 
ultimately helps in controlling flood damages. It also exercises a 
moderating influence on the cyclonic wind and storm surges. In 
the past severe cyclones and tidal surges of the coastal 
Kendrapara district, particularly the Rajnagar area, is known to 
have been effectively controlled due to the presence of a thick 
mangrove vegetation in the zone of Bhitarkanika and the 
adjoining Mahanadi delta area. 


Detritus is the principal energy source in the mangrove 
ecosystem. This is the degraded product of mangrove litter, 
broken down continuously by host of bacteria, fungi and 
protozoans, etc. to tiny protein rich organic matter which is then 
absorbed on clay particles. The detrivores (viz. shrimps, prawns, 
other crustaceans, nematodes and forage fish like grey mullets, 
mudskippers etc.) through several cycles of ingestion exhaust the 
nutrient-Jaden detritus. Many fish and crab species feed either 
directly on the detritus or on detritus feeders. Large game fish 
(Bhekti for example) feed on detritus feeding fish and so on. The 
off shore coastal water with a coastline having mangroves also 
benefit through the outwelling of nutrient laden detritus. Mangrove 
ecosystems, therefore, have a great economic value through its 
contribution to the food web in general and detritus food-chain in 
particular, supporting rich estuarine and adjacent marine fisheries. 


Sheltered waters of mangroves provide nursery grounds for 
commercially harvested prawns and shrimps which although 
breed only in the sea usually spend their early life in the 
mangrove environment. Several fish species come to the estuary 
to breed viz., Bhekti and Hilsa. Prosperous coastal fisheries on a 
sustainable basis is important to the economy of the people living 
around mangroves. About a lakh of people, it has been 
estimated, depend directly or indirectly on fishing in the coastal 
districts of Balasore, Bhadrak, Kendrapara and Jagatsinghpur. If 
mangroves were absent, there would be very tittle detritus and 
very low yield of fish, affecting the subsistence and general 
economy of the region and the state through a slump in 
commercial trawler fishing of prawns and shrimps. This alone, 
justifies the conservation of mangrove ecosystem. 
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CHAPTER - Il 
HISTORY OF KANIKA 


Kanika Zamindari has been one of the prominent estates in 
Orissa and has played significant role in uniting Oriya speaking 
people in the state during the independence struggle. In ancient 
period, Kanika was known as a remote and hostile tract of coastal 
forests whose king was unreliable and the traders used to feel 
unsafe to anchor along this coast for fear of being dispossessed. 
But in politics of Orissa, it always acquired a prominent ptace. 
Long history of Kanika has been very briefly presented below. 


The history of Kanika can be broadly divided into : ‘A' - Pre- 
British and ‘B' - British periods. 


PRE-BRITISH KANIKA : 


The history and genealogy of the ruling dynasty of Kanika 
prior to the British occupation of Orissa has remained shrouded 
in mystery. A brochure issued by Kanika family indicates that 
around 1280 A.D. a brother of the then ruling Chief of Mayurbhanj 
named Bhujabal Bhanj came over to this region and gradually 
established himself and extended his domain from Chhamuka 
area to Kaldwip (presently Rajnagar) by his politicat acumen and 
matrimonial alliance. The list of the Chiefs from its foundation to 
the British conquest in 1803 is given below : 


1. Bhujabal Bhanj 2. Biswanath Bhanj 

3. Trilochan Bhanij-l 4. Gopinath Bhanj-I 

5. Paramananda Bhanj-l 6. Dibyasingha Bhanij-l 
7. Narasingh Bhanij-! 8. Tribikram Bhanj. 

9. Gangadhar Bhanj. 10. Gopal Bhanj-! 

11. Basudev Bhanj-l 12. Raghunath Bhanj. 
13. Laxman Bhanj 14. Bairagi Bhanij-l 

15. Trilochan Bhanj-lI 16. Gopinath Bhanij-ti 
17. Paramananda Bhanij-tl 18. Sarbasingh Bhanj. 
19. Basudev Bhanj-II 20. Dibyasingh Bhanij-ll 
21. Narasingh Bhanj-il 22. Tribikram Bhanj-lI 
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23. Gadadhar Bhanij-III 24. Gopinath Bhanj-lIl 
25. Dasarathi Bhanj 26. Gopal Bhanij-lI 
27. Bairagi Bhanj-l! 28. Balabhadra Bhanj. 


The palace of the Kanika Raj was shifted from one place to 
the other many a times but Righagarh on the right bank of the 
Brahmani continued as the headquarters of Kanika Raj for about 
five or six hundred years. Righagarh was in the midst of jungles 
and close to “Bhitarkanika” which was ordinanly inaccessible. The 
choice of this place as the seat of power was obviously made in 
order to find an easy shelter in the jungles of “Bhitarkanika” in 
the event of any sudden attack from outside by the Marathas, the 
Muhammadans or the local Rajas of Orissa. The ruins of 
Righagarh can be seen today in the form of mounds of bricks. 


The status of the chiefs of Kanika was more or less akin to 
the semi independent rulers of a small principality upto 1803. 
They possessed full sovereign rights within the area owing 
allegiance only to the kings of Orissa, the Muslim rulers of Bengal 
and the Marathas who ruled province of Orissa in that order. But 
this was like other chiefs paying their tributes to the powers that 
be and nothing like submission. in the meanwhile ~ chiefs of 
Kanika stayed themselves as Rajas. 


Kanika comprised of a number of subsidiary chiefs, 
belonging to the Nag Dynasty. Their territories were later annexed 
by the Bhanj rulers. There were nine garhs (forts) in Kanika viz : 
Keradagarh, Bhitargarh, Rajnagar, Nuagarh, Righagarh, 
Baharagarh, Handiagarh, Dhobigarh and Naagarh. The remains 
of some of these garhs can be seen even today. 


KANIKA UNDER THE AFGANS, MUGHALS AND THE 
MARATHAS : 


The Afgans ruled over Orissa uninterrupted for eight years 
from 1568 - 1576 A.D. Orissa was annexed to the Mughal empire 
in 1576 A.D. by Akbar. Mughals divided Orissa into two parts : 
The Garjhats or Killajats under the Oriya Chiefs who agreed to 
pay annual rent and the remaining area called Mughalbandi which 
was under the direct administration of the Mughals. As the 
Mughals remained busy in war, they created a class of 
intermediaries or Zamindars. Hence Mughals placed kanika as a 
Zamindarni under Aul, a neighbouring state. 
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Mughals failed to consolidate their hoid in the distant eastern 
provinces and taking advantage, the semi-independent princes 
of Orissa revolted against them. When Khen-in-Duran took over 
Subedarship of Orissa in 1660, the rulers of Kanika, Mayurbhanj, 
Khurda, Keonjhar and Khallikote rose in open revolt against the 
Muslim authority. These kings more or less championed the 
struggle of the Orissa people against the Muslim rulers whom 
they considered as intruders. But the rebellion was mostly 
suppressed. Kanika Zamindar had to run to jungles of 
Bhitarkanika most of the times. 


MARATHAS : 


Marathas took over in 1751 and wanted to continue with the 
old arrangement because the principalities were inaccessible. 
Effective control of the areas from Nagpur, 440 miles away from 
Cuttack was not possible. During this period, zamindars stayed 
themselves as Rajas. Marathas were not interested in interfering 
in the internal administration of smal! states and were satisfied 
with tributes. 


Raja of Kanika used to challenge the Maratha authority in 
Orissa at times and the Marathas had'their own fears of the Raja 
of Kanika who ruled over a sizeable ternitory. Hamilton in his work 
“The Hindoostan” writes about the Kanika fleets. 


“The Raja of Kanika, who possessed this inundated and 
unhealthy tract of the country, had long baffled the Maratha 
Generals in all their attempts to subdue him. The Marathas had 
been accustomed to embarking troops and artillery on large 
unwildly flat bottomed boats, unmanageable in large streams or 
near the sea in consequence of which, their ill constructed fleets 
always fell a prey to the Raja's light armed vessels, which were 
long, narrow with barricades to cover the men and some of them 
having 100 paddles or rows. When these squadrons met, the 
Oriya boats moved quickly around the heavy Maratha Armada 
and picked off the men with their mattocks, until the remaining 
were compelled to surrender, when they were carried into a 
captivity whence they seldom returned, the pernicious 
atmosphere of these morasses permitting none to live but the 
aborigines.” 
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In this phase of Kanika Maratha conflict a number of 
shipwrecks resulting from Kanika action have occurred on the 
Kanika coast. The captured ships were subjected to plunder. A 
series of letters published in the calender of Persian 
correspondence reveals the relations between Kanika and its 
neighbouring States and Marathas. A letter dated 13th April, 1770 
says that at the end of the year, 1175 (Bengali) a ship arrived 
from Muslipatnam, when owing to heavy storm surges the driver 
was obliged to anchor. The ship was detained unlawfully by the 
henchman of the Kanika Raja. Same lawlessness prevailed in 
the nearby Kujang. 


As remedy the British requested the Raja of Nagpur for 
permission to construct a suitable building accommodating for 
safeguarding the coast, guarding the vessels and protecting the 
wretched ships. But the permission did not come through as the 
Raja of Nagpur did not want to have any foreign presence on the 
coast. Meanwhile the Raja of Kanika had already incurred the 
wrath of the British authorities before Kanika came under British 
occupation. Therefore, occupation of Kanika was a necessity for 
the British in order to consolidate their hold along the coast. 


BRITISH OCCUPATION OF KANIKA : 


The occupation of Orissa in 1803 was an imperative 
necessity for the British to connect their territorial possessions in 
the North and the South. Long before the conquest of Orissa the 
British had established their commercial stations in the coastal 
belt at Hariharpur, Jagatsingpur and Balasore. From 1733 to 1803 
they engaged themselves in trade and commerce competing with 
other Europeans but after the best to get the possession of Orissa 
through diplomatic manoeuvring. Their diplomatic skill came to 
the fora in 1765, when the Diwani of Bengal, Bihar and Orissa 
was granted to them. Clive, as Governor of Bengal was intent on 
acquiring Orissa by means other than the employment of force. 
A consolidated sum was paid to the Marathas by the British in 
lieu of the Chauth for Bengal, Bihar and Orissa. From Clive to 
Carnwalis the British tried to get the possession of Orissa by 
peacefu! means but failed. it was Lord Wellesly who solved the 
vexatious problem once for all by the use of force by conquering 
Orissa. 
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Wellesly prepared a comprehensive plan to crush Marathas 
in Orissa and it was accomplished during second Anglo Maratha 
conflict on August 3, 1803. The British had maintained their 
factory at Balasore more for political reasons than for commercial 
purposes. The pian was to invade Orissa from three sides. The 
North, the South and the East. Lt. Col. Harcourt and Captain Dick 
were to proceed from Ganjam and Captain Morgan was to 
proceed to Balasore by sea and occupy the town. Col., Fergusson 
was to march from Jateswar on land and proceed to Cuttack after 
occupation of Balasore. Col. Fenwick, the Commandar of Troops 
at Midnapore was ordered to occupy the Maratha district to the 
North East of river Subernarekha So as to eliminate the possibility 
of any attack from the rear. Very little resistance was offered at 
Puri whereas Cuttack was occupied after some resistance from 
the Marathas. Raja of Kanika was subjugated by Lt. Col. Harcourt 
because of his suspected alliance with Raja of Kujang & Khurda. 


Even after the occupation of Kanika vy the British, the Raja 
of Kanika was viewed with suspicion on account of his conduct 
in the past. The British attitude towards him was biased. 
Balabhadra Bhanja, the Raja of Kanika executed an agreement 
with the English East India Company on November 22, 1803 
alongwith other chiefs and received acknowledgements of his 
rights to hold the Estate at a quit rent. As per the treaty, the Raja 
of Kanika yndertook to remain loyal. He was supposed to pay a 
fixed rent to the British and there was no interference into the 
affairs of the estate by the British. The Raja was satisfied with 
this agreement. 


But only after one year the relations turned sour when the 
British interefered into the administration of the estate and the 
Raja of Kanika formed an alliance with Khurda and Kujang 
estates. The Raja of Kanika was arrested and sent to Balasore. 
The arrest of Raja ted to an uprising in Kanika and the British 
attacked the fort of Kanika and seized the guns and insurrection 
was strongly put down. The Raja was shifted to Midnapore where 
he submitted an application to the Governor General to release 
him from imprisonment. He was released on 17th May, 1806. 


Kanika estate was restored to the Raja on the condition of 
paying the same annual tribute as before. 
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RULERS OF KANIKA : 


Seven rulers ruled Kanika after the British conquest. The 
welfare of the people was mainly at the mercy of rulers because 
the British did not bother how the rulers managed their estates. 
Main rulers were : 


BALABHADRA BHANJ : (1807 - 1813 A.D.) 


Born in 1758, Balabhadra Bhanj ascended the throne in 
1777 A.D. and annexed Kerara and Kaldwip to Kanika. He 
entered Into an agreement with the British but his relationship 
with the British remained far from cordial. Due to his alliance with 
the Rajas of Kujang and Khurda, he was imprisoned for a few 
years. After his release he established shrines for the deities at 
various places and teft no legat heir at the time of his death. 


JAGANNATH BHANJ AND HARIHAR BHAN4J : (1813 - 1838) 


Claim was laid to the throne by two illegitimate sons of 
Balabhadra Bhan} but Jagannath being the eldest one succeeded. 
Harihar filed a partition petition before the provincial court and 
this led to repeated conflicts between the two groups thus 
disturbing peace and tranquility of the estate. In 1819 they divided 
the estate but after thé death of Jagannath, Harihar became the 
ruler of the whole state. 


Harihar Bhanj devoted more time for religious activities and 
there was no remarkable achievement during his 11 years of rule. 
His minor son Blnayak succeeded him. 


BINAYAK BHANJ : (1834-43) 


After a brief rule by his mother, Binayak Bhan) took over in 
1834 and was known as an oppressive ruler. He misgoverned 
the Estate and fell a victim to habitual indulgence in the worst 
kinds of debauchery and sensuality. He kept himself away from 
the management of the Estate and lost control over his own 
servants. All this resulted In coming together of the ‘ryots’ in the 
form of different bodies and Raja failed to control the situation. 
HIs application for direct control by the Govemment was granted 
and the estate was placed for the first time ufider the regular 
management of Government officials. 
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TRIBIKRAM BHANJ AND PADMANABH BHANJ : 1849 - 1862) 


Tribikram, the eldest son of Binayak Bhanj assumed the 
charge of the estate in 1849. But Padmanabh, his younger 
brother assumed powers as the zamindar in 1857. The Estate 
was under the grip of heavy debt and he was forced to request 
the Collector to manage the Estate for 10 years. He was declared 
insane by the Civil Court and the estate remained under the court 
of wards from 1865 to 1902. 


The estate recovered under the court of wards and the debt 
was cleared. Queen Patamahadei adopted one of her sister’s son 
as a successor after due permission from the Government. But 
he died at the age of fifteen and Bansidhar Deb was adopted. 
He came to be known as Rajendra Narayan Bhanjdeo. 


RAJENDRA NARAYAN BHANJDEO : (1902 - 1948 A.D.) 


He became a public figure in whole of Orissa but he was 
not liked by the people in Kanika. He levied, heavy taxes and 
had to face peasant resistance from 1921 till his death. But 
outside Orissa he earned several titles. He was awarded ‘O BE' 
during the first world war. The titles of ‘Sir’, ‘Knight’ and ‘Bahadur’ 
were conferred on him by the British Government while he was 
a member of the Bihar and Orissa Legistative Council. He worked 
for the unification of the Oriya speaking tracts. 


He played a pivotal role in organising Utkal Union 
Conference in 1903. He presided over various sessions of the 
conference and stressed upon industrialisation, spread of 
education, agriculture and social reforms in Orissa. He submitted 
a proposal for the union of ali the Oriya speaking tracts and 
shifting of Ganjam from Madras Presidency to Orissa and Bihar. 
Finally, he succeeded in getting Orissa declared as a separate 
province in the round table conference in London. 


He brought about various changes in the management of 
the estate. Though he was believed to be a philanthropist outside 
the estate, he miserably failed as a ruler of his own estate. He 
had to face peasant unrest from 1921 till his death in 1948. Thus 
none of the rulers bothered about the welfare of Kanika. In 
‘Dukhini Kanika’ a tale of sad affairs of Kanika, a famous poet 
and freedom fighter has vividly brought into light the ruthlessness 
of the rulers of Kanika. 
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Map - 3 Map of Orissa Administrative Attas, 1961 showing part of Kanika Ex-State coming under the jurisdiction of Rajnagar Police Station. = 
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Map - 5 Map of Orissa Administrative Atlas, 1961 showing part of Kanika Ex-State coming under the Basudevpur Police Station. 
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_ PAST MANAGEMENT OF 
BHITARKANIKA MANGROVES 


Bhitarkanika was under the control of the erstwhile zamindari 
forests of Kanika Raj till 26th November, 1951. During the 
zamindari period for proper protection and management of the 
mangrove forests, 29 Forest Blocks were surveyed and 
demarcated and these were managed as per "Kanika Raj Jungle 
Mahal Niyamabali, 1935" which was later revised during 3.7.1951. 
As mentioned in the above rules there were 3 categories of 
forests such as : 


1. ATAK JUNGLE BLOCKS (CLASS | FORESTS) 


These were six in number such as Kalibhanjdian, 
Bhitarkanika, Thakurdian, Banipahi, (which included entire 
mangrove forests along the sea coast of undivided Balasore 
district), Kantiakhai (including Bada Hagun and Sana Hagun), and 
the Gahirmatha forest area extending from Gahirmatha up to the 
north eastern tip of undivided Cuttack district and extending in 
the south upto the saline embankment stretching from 
Gopinathpur mouza to Baro Mauza to include the entire forest 
area In the east and south of this saline embankment (table 2.1). 
No one was permitted to enter or to collect any forest produce 
from the above forest blocks. 


2. RAKSHIT JUNGLE BLOCKS (CLASS-II FORESTS) 


There were 23 Rakshit Jungle Blocks. A list of these forest 
blocks ts given In Table 2.2. These forests were managed on a 
rotational basis. Permits for collection of specific forest produce 
was issued to the local inhabitants of only Kanika Zamindari area. 


3. CHH'ADA JUNGLE BLOCKS (CLASS-IIl FORESTS) 


All other forest areas on Anabadi lands within and outside 
different mauzas which were not included in either “Atak” or 
“Rakshit” Jungle blocks belonged to this category. 


After abolition of the Zamindari system these forest areas 
were vested with the Government. From 1952 till 1957 it 
remained under the control of “Anchal Sasan” under the 
administrative control of Revenue Department of State 
Govemment. On 15th November, 1957 the forest areas were 
transferred from “Ancha! Sasan” to the exclusive control of forest 
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Department and remained under the contro! of Athagarh Forest 
Division (Vide Govt. of Orissa, Revenue Department Resolution 
No. EA-Xi-5/7-18636 Dated 31.10.57). During this transfer 
process only part of above 29 demarcated forest blocks with an 
area of only 16,207.01 hectare (=162.07 Sq. Km.) in Cuttack 
district and an area of 1027.42 hectare (=10.07 Sq. Km.) in 
Balasore district were handed over to the control of Forest 
Department. The remaining vast stretches of undemarcated 
chhada jungle blocks in 21 Touzi of Zamindari period remained 
under the contro! of Revenue Department and it has not been 
transferred to forest department of the state till date in spite of 
the above government resolution. 


Though the above Govt. notification (Revenue Department 
Resolution 1957) clearly stated that “all forests and other 
properties which vested in Government alongwith vesting of the 
estates, are being managed by the Anchal Sasan, under the 
administrative control of Revenue department......Govt. have 
been pleased to decide that the management of those forests 
will be transferred to the Development (Forest) Department with 
effect from 15.11.1957", it has not yet’ been fully implemented. 
No steps have been taken by both Revenue Department and 
Forest Department in last 40 years for transfer of “chhada 
Jungles” (Class-l!! category of forests of Kanika Ex-state as per 
Kanika Raj jungle Mahal Niyamabali, 1957) to the control of 
Forest Department for better management of these forests. No 
steps have been taken even for assessment and survey of the 
extent of these valuable forests which have natlonal and 
International importance. 


In order to prevent rapid encroachments and to conserve 
the vulnerable and endangered life forms as well as to check the 
genetic erosion of the mangrove species, Government of Orissa 
(Development-Forest-Department) later declared the forest lands 
and waste lands known as “Kanika Forests" In the Police Stations 
of Aul, Rajangar, Pattamundal and Mahakalpada in the district of 
Cuttack and Chandball, Tihidi, Banasada and Basudevpur Police 
Stations In the district of Balasore as “Protected Forests” under 
section 29 of the Indian Forest Act, 1927 (vide defunct 
Development (Forest) Department notification No. 33233, dated 
4th October, 19861). Provisions of Chapter-IV of the sald Act (Act 
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XVI of 1927) is applicable to all such forest lands and waste lands 
from the date of issue of this notification i.e. from 4th October, 
1961. Inspite of this notification no steps have been taken by both 
forest and revenue department in last four decades for surveying 
vast stretches of the undemarcated “Chhada” jungle areas on 
forest lands and wastelands. On the otherhand in the last 50 
years after independence at least fifty new villages or hamlets 
i.e. approximately one per year have been constituted in these 
mangrove forest areas of Bhitarkanika which was under the 
Zamindan system and were classified as "Chhada Jungles'. This 
has resulted in devastation of large chunk of potential mangrove 
forest areas which is still continuing. Even after the declaration 
of these areas as a wildlife sanctuary some new villages and 
hamlets have come up in the area. 


After vesting of zamindari and then after transfer of the 
forest areas of the ex-states to the control of State Forest 
department of Govt. of Onissa, the legal! status of Bhitarkanika 
and adjoining forest areas of Mahanadi delta has been changing 
since 1957. Therefore, various notifications are given as 
annexures at the end of this book (Annexures | to XXV) in order 
to provide a complete picture of recent developments in the area. 
Former Cuttack district portion of Bhitarkanika has been declared 
as a wildlife sanctuary known as Bhitarkanika Wildlife Sanctuary 
on 22nd April 1975 (vide notification No. 6958 - 4F (W) - 34/78- 
FFAH-dated the 22nd April 1975 published in the Orissa 
gazzettee dated the 30th May 1975). A part of this sanctuary has 
been finally notified as a National park known as Bhitarkanika 
National Park (vide Notification No. 19686/F&E/dated the 16th 
September 1998). 


PAST MANAGEMENT OF MANGROVE FORESTS 
OF MAHANAD! DELTA 


Most of the mangroves of Mahanadi delta of Orissa formed 
part of the erstwhile Zamindari forests for a long time. With the 
abolition of the Zamindari system during late 1950s (i.e., 26th 
November, 1951), they were taken up by the State Government 
and the management vested with the respective Anchal 
administrations under the control of Revenue Department. The 
forests under the Zamindan system occupied an area of 120 to 
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130 Sq. Km. In the past in most forestry estimations of the state, 
mangroves of other rivers other than the Mahanadi were 
completely ignored largely because of inaccessibility of these 
areas. In former times, the Orissa mangroves were noteworthy, 
as one could see from literature for their rich floristic composition 
and luxunance being similar to the Sunderbans of Bengal. The 
management of forests and waste lands in the said ex-zamindary 
areas which were vested with Govt. and were under Anchal 
administration were transferred to the control of Forest 
Department from 15th November, 1957, remained under the 
control of Athagarh Forest Division of the State. Later these 
forest lands and waste lands in the said Kujang, Kilipal, 
Daltangarh, Harispur, Marichpur and Bishnupur ex-zamindary 
areas under the police stations of Pattamundai, Kendrapara, 
Tirto!, Ersama, Balikuda of Cuttack district and Kakatpur Police 
Station of Puri district were declared as Protected Forest under 
section 29 of the Indian Forests Act, 1927 (Act XVI of 1927) and 
provisions of Chapter IV of the said act is applicable to all such 
forest lands and waste lands (vide Notification No. 33237/D of 
Government of Orissa, Development (Forest) Department, dated 
4th October, 1961). In September 1997, two Reserve Forest 
Blocks of Mahanadi delta viz; Hukitola and Bhitarkharnasi has 
been included in the Gahirmatha (Marine) wildlife sanctuary vide 
Notification No. 18805, F & E/dated the 27th September, 1997 
published in the Extraordinary issue of the Orissa Gazettee No. 
1268 dated 17th October, 1997 (Annexure-XII ). 


Table - 2.1 LIST OF ATAK JUNGLE BLOCKS 
(CLASS - | RESERVE FORESTS) UNDER KANIKA EX-STATE 


SI. Name of the Present legal status Remarks 
No. Forest Block 


1. Kalibhanjdian Notified as Protected Forest Covered under 


(Island encircled (PF) vide notification Bhitarkanika 

by Dhamra River)No. 33233 dt.4.10.61 of Govt. Wildlife Sanctuary 
of Orissa Development (Vide Govt. of 
(Forest) Department. Orissa, Forest, 


2. Bhitarkanika Section 4 Notification issued Fisheries & 
{Vide No. 63603-Fs-459/70/ A.H. Deptt. 
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Dt 17.10.1970 under Indian Notification 
Forest Act (XVI of 1927). No. 8F (W) 6958/ 
BBSR, Dt 22.4.75) 


3. Thakurdia Notified as P.F. vide Presently under 
Notification the administrative 
No. 33233 dt. 4.10.1961 control of 
of Govt. of Orissa Mangrove Forest 
Development Division (Wildlife) 
(Forest) Department Rajnagar. 
4. Banipahi -do- -do- 
5. Kantiakhai -do- -do- 
including Proposal submitted by the DFO, 
Badahaguri and Athagarh Division for section 
Sana Hagurn 4 Notfication vide his Memo 


No. 1964 dt. 29.05.1967. 


6. Garihmatha Notified as P.F. vide -do- 
Notfication No. 33233 dated. 
04.10.1961 of Govt. of Orissa 
Development (Forest) Department. 


Source: Kanika Raj Jungle Mahal Niyamabali (Revised Edition, 
1951 in Oriya) By G.P. Das, Dewan, Kanika Raj, Dated 
3.7.1951. 


Table 2.2 LIST OF RAKSHIT JUNGLE BLOCKS 
(PROTECTED FORESTS) UNDER KANIKA EX-STATE 


SI. Location of the Area Description Remarks. 
No. Forest Block 
1 2 3 4 
1. Forests in the N- Dhamara-Chandanipal Garmal Forest 
East of Dhamara embankment Block 
Mouza up to S- Dhamra River 
Chandanipal E- Chandanipal Fish 
drying place 
W-Dhamra Mouza 
2. Forest areas north N-Dhamra River Kantika Forest 
of Saline embank- S- New Saline embankment Block 
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ment from east E- Kantiakhai Creek mouth 
of Tikayat Nagar W-Bengamari Creek and 
Mouza up to Tikayat Nagar Mouza. 
kantiakhai Creek 

mouth. 


. Forests in the east N- New Saline embankment Kanchira Forest 


of the area from S- Patasala River Block 
Garta creek up to E- Sana Bada haguri Atak Jungle 
eastern side of W-Garta Creek 

Sir Rajendrapur 


Mouza 

. Forests in the N- New Saline embankment Routa Forest 
North of the Garta S- Patasala River Block 
creek up to E- Garta Creek 


eastern side of W-Narayanpur Mouza and 
Narayanpur Mouza road near Rangani ferry ghat. 


. Forests in the N- Gopaljew patna-Rangani Bhektakolha 
east of Bhekta- Road Forest Block 
kolha creek up to S- Fatsala River 
Narayanpur and E- Nareyanpur Mouza 
Rangani Mouza W-BhekXtakolha creek and 

Pataparia reclaimed land. 


. Forests South of N- Mahisamara Creek South Mahisamada 


Mahisamda Creek S- Gopaljewpatna -Rangani Forest Block 
E- Sikarpahi Mouza 
W-Bhitarkanika River 


. Forests in the north N- Rangani road North Mahisamada 
of Mahisamada S- Mahisamada Creek Forest Block 
Creek upto E- Talachua Road 
Rangani Road W-Bhramarbar Creek 

. Forests in the N- Dangma! Mouza etc. Dangmal Forest 
north of Bhramar- S- Bhitarkanika River Block 
bara Creek upto E- Bhramarbara Creek 
Rajendra- W-Sagunachera Creek 
narayanpur 

. Forests in the area N- Ragadapatia Mouza Ragadapatia 
from Sagunachera S- Gokhani River Forest Block 
ceeek upto E- Sagunachera Creek 


Rajendranarayanpur W-Rajendranarayanpur Mouza. 
Mouza 
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10. Forests in the Encircled by Patasala River Bagulidia 
Bagulidia island Forest Block 


11. Forests in the N- Patasaia River Ranahansua 
north of Habala- S- Habalaganda Creek Forest Block 
ganda creek E- -do- 


W-Adbhutia Creek and 
Bagapatia Mouza 
reclaimed land. 


12. Sunei-Rupei forest N- Habalganda creek Sunei-Rupei 
areas in the east S- Baunsagarh River Forest Block 
Bhandua E- Sunei-Rupei Creek 


W-Bhandua creek and 
reclaimed lands near 


Gupti mouza 

13. Forests in the N- Habalaganda creek West Habala- 
east of Sunei- S- Baunsagarh River Ganda Forest Block 
Rupei creek upto E- Habalganda Forest 
Habalganda W-Sunei-Rupei Creek 
Jungle 

14. Forests in the east N- Ranahansua River East Habalganda 
of Ranahansua S- Baunsagarh River Forest Block 
Forest Block E- Kakranasi Forest 
upto Kakransi W-West Habalaganda Forest 
Forest Block 

15. Forests from N- Ranahansua River Kakarnasi 
Baunsagarh river Maipura mouth Forest Block 
mouth upto east S- Baunsagarh River 
Habalanganda E- Baunsagarh River 
Forest Block W-East habalganda Forest 

16. Forests from N- Baunsagarh River Magarkandha 
Satbhaya river S- Satabhaya River Forest Block 
mouth upto eastern E- Thakurdian and 
limit of Barahipur Satabhaya river mouth 
mouza W-Barahipur Mouza 

17. Forests from north N- Baunsagarh River Barahipur 

` of eastern limit S- Satabhaya River Forest Block 


of Barahipur Mouza E- Magarkandha Forest 
upto Satabhaya W-Satbhaya Building road 
Building road 
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18. 


19. 


20. 


21. 


22. 


23. 


Forests from 
eastern limit of 


Tentuliakohla upto 


northern limit of 
Sadanandapur 


Forests west of 
Sana Angan 
Creek 


Forests west of 
Beni Creek 


Forests from 
Bijayapatna 
Dosa Mali 
upto Kuamara 


Forests of 
Singharpudia 


Forest areas of 
Kanika ex-state 
in the sea front 
of Balesore 
district 
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N- Baunsagarh River 
S- Tentuliakohla and 


Sadanandpur reclaimed land 


Angari Forest 


Block 


E- Satabhaya new saline embankment 


W-Sana Angari Creek 


N- Baunsagarh River 


East Orasahi 


S- Mahanpur and Sahednagar Forest Block 


E- Sana Angarni Creek 
W-Beri Creek 


N- Baunsagarh River 
S- Road 

E- Beri Creek 
W-Baunsagarh River 


N- Pragne Bheda 

S- Beni chua Mouza 

E- Saline Embankment 

W-Bijayapatna Kainfulia 
and Kuamara Mouza 


N- Hansua River 

S- Chakada River 

E- Anabadi land of 
Tambulia Mouza 

W-Darpur Mouza etc. in 
the western side of 
Bijayanagar River 


N- Bay of Bengal 

S- Banipahi Atak Jungle 
E- Bay of Bengal 
W-Salt pens 


West Orasahi 


Forest Block 


Bijayapatna 
Forest Block 


Singharpur 
Forest Block 


Bani Forest 
Block 
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Map - 6 Map showing villages of Rajnagar Tahasil and Rajnagar Police Station areas in 1981. 
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Map n 9 Map of Gahirmatha (Marine) Wildlife Sanctuary. 


tut ¢ 54000 


COC 
tw Pe 
Nak gu 
Venu Ru 
nn wil 
niw be 
wun gnu 


¢ an 1% LA: RL GM pn P 
NY ar 


Werte 14 5 non 


Wun sew 

Cur wa 
OC 
en sun 


fi fw ପହ 

. COC 
MALE ¢ wa ee 
’ “lw una 
‘ CC OC 
’ wera vw 


Setanta 


Digitized by srujanika@gmail.com 


CHAPTER - III 


PORTS AND FISH-LANDING STATIONS 


Orissa has a rich maritime past dating to first century A.D., 
when the people of Orissa used to trade with far eastem islands 
of Java, Sumatra and Bali. Famous “Bali Yatra” is celebrated to 
commemorate the long voyage to the eastern islands that used 
to be undertaken in ancient times. Chandbali-Dhamra was the 
main port those days and most of the communication was 
through a well-developed water transport system comprising of 
canals and channels in and around, a number of fish-harbours 
are still operating with the development of Paradeep as a major 
port. Important ports and fish-landing stations in and arcunga 
Bhitarkanika Sanctuary need to be studied since they have a 
direct impact on the flora and fauna of the sanctuary. Some 
important ports and fishlanding stations in and around 
Bhitarkanika area are described below :- 


1. DHAMRA-CHANDBALI PORT : 


Dhamra was recognised as a port by the then Government 
and a notice was issued to the fact in the month of May, 1858 
and the Chandbali on 28th March, 1881. Complete survey was 
carried out by Captain Charles in 1817. The limits of Dhamra 
(Chandbali) port included the rivers and their banks within fifty 
yards from High Tide Mark at ordinary Spring tide. Boundaries 
on the sea coast are up to Balisahi on the North and Budara on 
South. Seaward boundaries of the port are as follows : 


(i) A line drawn True East (090) from Balisahi to a sounding of 
seven fathoms. 


(ii) Line drawn True East (090) from Budara to a depth of seven 
fathoms. 
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(lil) Line joining the lines (i) and (ii) through solinding of seven 
fathoms. 


High land of Chandbali which was then a small fishing 
village was discovered by Captain Mac nell of Royal Navy. This 
point had a good depth and the port was established by obtaining 
about 179 acres of land from the Zamindar. Later on, a police- 
station, Dak-bunglow and Customs House was developed. In the 
great famines of Orissa this port served as an Important factor 
for rellef operations. There was no road-network during those 
days and people used to communicate from the innermost parts 
through this port through canals, rivers and channels. 


There was a regular steamer service to this port till the 
outbreak of World War 2. Ships were withdrawn due to war 
emergencies. After the World War, shipping activities picked up 
again and rice and paddy was exported. People used to depend 
for basic necessities like salt, cotton-yarn, kerosine, spices, 
tobacco, etc. on this port and the export items included rice, 
paddy, jute and black gram: 


Main difficulty for ships calling at this part was the outer sand 
bar towards the north of Shortt's island. In 1934, there were only 
four feet of soundings below chart datum. In 1960's the buoys 
that were fixed near the bar were lost and were not replaced. 
Due to very few vessels coming here and poor maintenance, the 
shipping activity became practically nil and Dhamra and 
Chandbali have turned to be fishing harbours besides some 
transport of paddy. 


A large number of fishing trawlers operate from Dhamra and 
the catch is sent to Calcutta. Facilities like cold storage, fish 
canning, etc. are available besides a metalled road to Calcutta- 
Madras Highway. Government of Orissa has announced 
development of a major port at Dhamra by collaboration with 
International Seaports Ltd. Commerce and Transport Department 
of Government of Orissa has amended the boundary of the port 
on 11th March, 1998 in a Gazette Notification. The notification of 
1881 and subsequent amended Gazette Notifications are 
produced at the end of this book as annexures. 
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2. TALACHUA: 


Talchua is a fish landing centre constructed on the Southern 
side of Kalibhanjadia island at a distance of about 3 kms. from 
Dhamra Port. This project was started in 1994 and attracted lot 
of controversy worldwide since it is inside the Bhitarkanika 
Sanctuary and any increase in number of fishing vessels from 
this centre will have adverse effect on the olive ridley sea turtles. 
The fishianding centre Is constructed at a cost of Rs. 84.94 lakhs 
and comprises of querry of length 65 metres, a fish drying yard, 
a packing and auction hall as well as provisions for fresh water 
and repair of nets. This centre will cater to the needs of about 
9000 fishermen and about 90 trawlers and mechanised boats are 
proposed to use this base. 


3) TANTIAPAL FISH LANDING CENTRE : 


Tantiapal is situated along the side of the Hansua river near 
Kollipur in Mahakalpada Block of District Kendrapara. It is located 
about 3 kms. upstream of the mouth of river Hansua. There is a 
saline embankment to protect the hinterland from floods. There 
are about 822 active fishermen out of a population of 4466. There 
are about 30 mechanised crafts operating from Tantiapal. The 
estimated project cost is Rs. 60.40 lakhs. 


All the boats operating from this base will access the sea 
through the core of the Gahirmatha Marine Sanctuary and 
adversely affect the sea turtles. The committee has informed the 
Court that this centre attracts the Coastal Regulation Zone 
provisions. 


4) FISH LANDING CENTRE AT JAMBOO: 


Jamboo is situated on the right bank of Gobarni river near its 
confluence with the sea, in the Mahakalpada Block of Kendrapara 
District. Active fishermen number is about 1609 but of a total 
population of 5001. Facilities like a 60 metres long R.C.C. jetty, 
auction and packing hall, water and power supply, cold storage, 
etc. have been provided at a cost of Rs. 73.03 lakhs. There are 
55 mechanised boats operating from here. 


The boats operating from this base have access to sea 
through the Hukitola bay which is the core of the Gahirmatha 
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Marine Sanctuary. The Expert Committee has informed that this 
site attracts the provisions of Coastal Zone Regulations. 


5) FISH LANDING CENTRE AT KHARNASI : 


Kharnasi is a small village in the Mahakalpada Block of 
Kendrapara District. It is situated on the bank of the Kharnasi 
river which is a tributary of Mahanadi river The river Kharnasi 
originates 5 kms. upstream of Mahanadi mouth at Paradeep and 
joins the sea 7 kms. South east of the Kharnasi village. There 
are about 1700 active fishermen out of the total population of 
55.11. The facilities like a 165 metres jetty, auction and packing 
hall, water and power supply systems, net repairing centre, ice 
plant, cold storage, etc. are proposed at an estimated cost of Rs. 
99.90 iakhs. There are about 240 traditional fishing crafts and 
175 numbers of mechanised crafts. 


This site attracts the CRZ provisions but the construction is 
over. 


A Public Interest litigation case was filed in the High Court 
of Orissa. The Court stayed the operation of this centre in an 
interim order and constituted a high level committee of experts 
to go into the possible impacts of this centre and other fish 
landing centres proposed inside and around the sanctuary. The 
committee looked into following aspects : 


(a) Threat to the turtie nesting. 
(b) Impact on the Bhitarkanika Sanctuary. 
(c) Applicability of the Coastal Regulation Zone Rules. 


(A) THREAT TO THE TURTLE NESTING: 


The committee conducted a site visit and in its report 
submitted to the Court stated that the site is 10 kms. away from 
the Gahirmatha beach and since Dhamra Port is already 
operating, there will be no adverse impact on the turtle population. 
But on the contrary, the threat to the turtles is real since most of 
the boats enter the sea through the Ekakulanasi passing through 
the gap formed due to breaking of the beach. Forest Department 
has got no seagoing vessel till now and whatever is there in the 
name of enforcement, comes during the actual nesting but the 
turtles reach the coastal waters from December. 
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B) IMPACT ON THE BHITARKANIKA SANCTUARY: 


The Committee did not foresee any immediate impact on 
the Sanctuary but has taken note of abnormal population rise in 
this area due to illegal immigration and any improvement of 
facilities here will further put the limited natural resources under 
further stress. 


C) APPLICABILITY OF THE COASTAL REGULATION ZONE: 


The site is located in the Coastal Regulation zone and lies 
just at the bank of river Dhamra near Kalibhanjadia forest Block. 


The Committee constituted by High Court has reported that 
the fishlanding centres at Jamboo, Kharnasi and Tantiapal lie 
within the Coastal Regulation Zone and Talachua has been 
leftout. But the authors feel that by no stretch of imagination, 
Talachua escapes the CRZ since it is just at the Dhamra river 
mouth and the Fish Landing Centre is constructed on the river 
bank. If Tantiapa! and Jamboo sites attract CRZ provisions, 
Talachua can never be left out where Mangroves are present at 
about 50 to 60 meters distance in the form of Kalibhanjdia island. 
The Honourable High Court has also based the final order on the 
basis of this report. This needs to be looked into in detail. 


6) HUKITOLA : 


Hukitola is an old port constructed on the Hukitola Bay. This 
was constructed by the British and used as a light house-cum- 
port. The vessels used to approach from the back waters. There 
is a sunken ship just near the port building. The building 
architecture is excellent and has an underground water storage 
system. The building was damaged but in 1994 Forest 
Department repaired a portion of it and now it has been converted 
into a Turtle Monitoring Station and lies on the lower edge of the 
Gahirmatha marine Sanctuary. 


In the past Hukitola was a Port-cum-Customs establishment. 
The Port gtaff consisted of one Port Supervisor and one Staging 
Bunglow Supervisor. The Port was abolished in July, 1924. There 
used to be. a dispensary and a Telegraph Office at this place. 


(I) Refugee house (New) II) Refugee house (Old) 
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Ill) Sub-Overseer's Rest shed (IV) Doctor's Quarters 
(V)Wokshop (VI) Lashkar'’s shed 
(VII) Custom and Praventive Officers Quarters. 


All these buildings belonged to the Provincial Government 
whereas Central Government had Sub-Postmasters Quarters, 
Privy and Signaller's Quarters. 


The disadvantage of Hukitola as a Port was pointed out by 
H. Cartwaright as : 


“The Customs office for false anchrorage is situated at 
Hukitola on the west side of Dowdeswell Island. As the general 
level of land is very low, the permanent building is on an 
artificially raised plateau. At first view, Hukitola might appear to 
be a possible place to construct a port owing to its proximity to 
deep waters, but the low level of Dowdeswel island which would 
make the erection of buildings, etc. very expensive the difficulty 
of access by road or railway and the fact that silting is taking 
place rapidly in its vicinity makes further consideration of the site 
very doubtful if not impossible.” The chief items of export from 
Hokitola Port were rice, paddy and cotton goods. This island had 
a good deer population. 


7. BATIGHAR : 


False-point or Batighar was a harbour in the past. It was 
declared as such in the same notification in which Hokitola was 
declared as customs port. It was also abandoned as a port in 
1924. The light house was constructed in the year 1838 during 
the British period. The actual masonry height of the peak of the 
light house is 120 feet, but up to the light point the height is 125 
feet. The inside diameter is 5 feet atop and 21 feet at bottom. 
This was used to give navigational aids to the ships. 
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CHAPTER - IV 


THE FLORAL DIVERSITY OF BHITARKANIKA 


The mangrove forests of Bhitarkanika In the Bramhani- 
Baitarani-Dhamra deltaic region are continuous and comprise 
single compact patch of estuarine forest in Orissa and second 
largest compact patch in mainland india after Sunderbans of 
West-Bengal. It is cut off by countless creeks, rivers and 
waterways. Forests in Bhitarkanika grow in various associations 
in different seral stages. AS many as twenty such distinct 
associations can be identified. 


Bhitarkanika had rich mangrove forests in the recent past 
up to the first half of the 19th century. Inspite of this Indian 
botanists of the past (Roxburgh 1814; Griffith 1836, 1851; Voigt 
1845; Hooker 1872-97; Clarke 1896; Heinig 1893; Prain 1903; 
Blatter 1905; Cooke 1908; Troup 1921; Parkinson 1923; Cowan 
1928; Sun 1928; Curtis 1933; Champion 1936; Gamble 1915-36; 
Griffith 1936, 1991; Cornwell 1937; Venkateshwaralu 1944; 
Navalkar and Bharucha 1949; Mooney 1950; Navalkar 1940, 
1951, 1956, 1959, 1974; Puri and Jain 1957; Sahani 1957; 
Mathauda 1959; Sidhu 1960, 1961, 1962, 1963 a, b, 1968; Puri 
1960; Mukherjee 1960,1966; Patil 1961; Choudhury, Mallick and 
Sen 1962; Champion 1962; Banerjee L.K. 1964; Banerjee, A.K. 
1965, 1975; Rao et al 1963 to 1982; Mukherjee and Banerjee 
1968; Raju 1968; Guha Baksi and Sen 1969; Untwaley et al 1973, 
1976; Mukherjee 1975; Chanda 1977; Mukherjee and 
Chakravorty 1978; Mukherjee and Mukherjee 1978; Untawale 
1978; Mitra and Banerjee 1979 etc.) have ignored mangroves of 
Orissa in general and that of Bhitarkanika in particular. Due to 
the remoteness of the area, even in the British india penod and 
immediately there after for more than four decades, no sincere 
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attempt was made by the botanists for a thorough study of the 
mangrove plants of this region. A thorough study is yet to be 
taken up on various aspects of the diverse estuarine plants, 
especially on their physiology, ecology, anatomy, distribution 
pattem in relation to various environmental factors, contribution 
of the mangroves to the food web of the tidal estuarine system 
and coastal fisheries, plant anima! associations, etc. However, 
some recent attempts to characterize the flonstics of Bhitarkanika 
mangroves have been made (Annon 1987; Banerjee 1984, 1985; 
Banerjee and Rao 1990; Blasco 1975, 1977. Champion and Seth 
1986; Choudhury 1984, 1986, 1987, 1990; Dash and Kar 1987, 
b, 1990; Haines 1921-25; Kar and Satpathy 1996; Majumdar and 
Banerjee 1985; Mishra and Panigrahi 1987; Mooney 1950; Panda 
1987; Panigrahi et al 1964; Patnaik and Choudhury 1988; Samal 
and Patnaik, 1988; Samantrai and Patnaik 1962; Samantrai 1997; 
Saxena and Brahmam, 1994, 1995 a, b, 1996). 


The Floral diversity of Bhitarkanika includes a total of more 
than 300 plant species (Banerjee, 1984). It includes both 
mangroves and non-mangroves belonging to 80 families (93 
number of plants belonging to 18 monocotyledons families and 
209 number of plants belonging to 62 dichotyledons families). 
Details about the plant families, genera and species found in 
Bhitarkanika are as follows: 


Table - 4.1 FLORA OF BHITARKANIKA 
(A) DICOTYLEDONS. 


Si. FAMILY SPECIES 
No. 
1. ACANTHACEAE Acanthus flicifolius Linn. 


Rungia pectinata (Linn.) Nees. 
Justicia prostrata (Cl.) Gamble. 
2. AIZOACEAE Gisekla pharnaceoides. Linn. 
Glinus lotoides Linn. 
G. opposttifolious Linn. 
Trianthema portulacastrum Linn. 
T. triquetra Rott. ex Willd. 
Sesuvium portulacastrum (Linn.) 
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Plate 4.1 - Wild rice Dhani Dhana (Portresia coarclata) 
in the muddy banks of Bhitarkanika river. 


Plate 4.2 — Brownlowia tersa on its southern limiboneastcoastiofinidiaznil com 


Plate 4.3 — Acanthus volubillis, a rare mangrove species of Bhitarkanika. 


ie NE 4 
Plate 4.4 — Pure patch of Avicennia forest at Ekakula having all the 3 
specles of Avicenn/a found in Bhitatkanika’” °! 4/47 
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' D 
Plate 4.6 —- Mangrove fern Actthostichum aureum (Kharakhari). 


Plate 4.8 :Bruguiera species showing “ dwérs:/arika@gmail.com 


Plate 4.9 — Xy/ocarpus granatum in Sua Jora Creek showing big fruits. 


Plate 4.10 — A Plus tree of Sonneratia caseolan's having fruits. 
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Plate 4.11 — Aegiceras comicu/atum or Kharsi plant In flowering stage. 


Plate 4.12 — Aegiceras comiculatum or Kharasi plant in fruiting stage. 
Digitized by srujanika@gmail.com 


Plate 4.13 — Natural regeneration of Excoecara agatlocha in Bhitarkanika. 
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Plate 4.14 - Leaves are a chracteristic feature of Excoecara agatllocha 
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Plate 4.16 — Pure patch of Agialitis rotundifolia in high saline zones. 


3. AMARATHACEAE 


4. ANACARDIACEAE 


5. ANNONACEAE 


6. APOCYNACEAE 


7. ARISTOLOCHIACEAE 


8. ASCLEPIADACEAE 


9. AVICENNIACEAE 


10. BASELLACEAE 
11. BORAGINACEAE 


12. CAESALPINIACEAE 
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Digera muricata (Linn.) Mart. 

Allmanla nod/flora (Linn.) R. Br. ex 
Wight. 

Celos/a argent/a Linn. 

Aerva /anata (Linn.) Juss. 

Achyranthes aspera Linn. 

Pupalla /appacea (Linn.) Juss. 

Alternanthera sessil/s (Linn.) DC. 

A. paronycholdes St. Hill. 


Holigamna arnottiana Hook.f. 
Lannea coromandel/ca (Houtt.) Merril. 


Alphonsea ventricosa (Roxb) Hook. & 
Thoms. 

Polyalthla korint/ (Durl.) Thw. 

P suberosa (Roxb) Thw. 


Carissa spinarum A. DC. 

Cerbera odallum. 

Ichnocarpus frutescens (Linn.) R.Br. 
Aristolochia indica Linn. 

Pentatropis capens/s (Linn.f.) Bullock. 
Hoya parasitica (Roxb.) Wall. 
Sarcolobus carinatus Wall. 

S. globosus Wall. 

Tylophore tenuls Bl. 


Avicennia a/ba Blume 
A. officinalis Linn. 
A. marina (Forsk). Vierh. 


Basel/a alba Linn. 


Cordia dichotoma Forst.f. 
Heliotropium curassavicum Linn. 
H. sup/num Linn. 

H. marifollum Retz. 

H. strigosum Willd. 

H. indicum Linn. 

Trichodesma Indica R.Br. 
Coldenla procumbens Linn. 


Parkinsonia acu/eata Linn. 
Caesalpinia bonduc (Linn.) Roxb. 
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13. CAPPARACEAE 


14. CARYOPHYLLACEAE 


15. CERATOPHYLLACEAE 
16. CHENOPONDIACEAE 


17. COMBRETACEAE 
18. COMPOSITAE 


19. CONVOLVULACEAE 


20. CUCURBITACEAE 
21 EBENACEAE 


22 EUPHORBIACEAE 
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C. cristata Linn. 

Intsia bljuga (Colebr.) O. Kuntze. 
Cynometra Iripa Kostel. 

Rothla Indica (Linn.) Druce. 
Canavalla maritima (Aubl.) Thou. 
Cynometra ramiflora Linn. 


Crataeva adanson// DC. ssp. Odora 
(Buch-Ham) Jacobs. 


Polycarpaea corymbosa (Linn.) Lamk. 
Polycarpon prostratum (Forsk.) 
Aschers. & Schweinf. 


Ceratophyllum demersum Linn. 


Salicornla brachl/ata Roxb. 
Suaeda nudiflora (Wild.) Moge. 
S. maritima (Linn.) Dum. 

S. monoec/a Forsk. ex Gmel. 


Lumnitzera racemosa Willd. 


Launaea sarmentosa (Willd.) Alston. 
Gnaphallum indicum Linn. 
Sphaeranthus Ind/cus Linn. 


Cuscuta reflexa Roxb. 

Evolvulus als/no/des (Linn.) Linn. 
Merremta tridentata (Linn.) Hall. 
Rivea hypocrateriform/s Choisy. 
/pomoea tuba (schlechtend.) G. Don. 
/. pes-caprae (Linn.) R. Br. 

1. mauritiana Jacq. 

Cucumls callous (Rottl.) Cogn. 
Cltrullus colocynthis (Linn.) Sche. 


Dlospyros buxlfo//a (BI.) Hiern. 
D. cordi/folla Roxb 


Euphorb/a rosea Retz. 

E. hypericfo/la Linn. 

E. hirta Linn. 

E. thymifolia Linn. 

Phytlanthus virgatus Forst. 

P. rotund follus Klein ex Willd. 
Synostemon baccfform/s (Linn.) Webster. 
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Bridella st/pu/aris (Linn.) BI. 

Breynla vit/s-/daea (Burm. f.) Fischer. 

Antldesma ghesaembi//a Gaertn. 

Jatropha gossypifotia Linn. 

Jatropha curcus Linn. 

Chrozophora rott/eri (Geis.) Juss. ex 
Spreng. 

Suregada multiflora (juss.) Baill. 

Excoecaria agallocha Linn. 


23 FLACOURTIACEAE Fl/acourt/a Ind/ca (Burm. f.) Merr. 
24 HIPPOCRATEACEAE Salacla prino/des (Willd.) DC. 


25 LAMIACEAE Leucas stricta Benth. 
Hypt/s suaveolens (Linn.) Poit. 
Anlsomeles /nd/ca (Linn.) O. Kuntze. 


26 LAURACEAE Litsea glutinosa (Lour.) Robins. 
L. nitida (Roxb.) Hook. 
27 LENTIBULARIACEAE Utricularia stellaris Linn.f. 
U. gl/bba Linn. ssp. exo/eta (R. Br.) 
Taylor. 
U. polygalo/ldes Edgeworth. 
U. minut/ss/ma Vahl. 
28 LOGANIACEAE Strychnos nux-voml/ca Linn. 
29 LORANTHACEAE Viscum ovallfollum ex DC. 
Scurrula phillppen/s (Cham. & Schlit.) 
G. Don 
Dendrophthoe falcata (Linn. f.) Etting. 
30 MALVACEAE Thespes/a populnea (Linn.) Sol. ex 
Correa. 
Pavonla procumbens (W. & A.) Walp. 
S/da cordl/folfa Linn. 
Abutllon indicum (Linn.) Sweet. 
Hibl/scus t/llaceus Linn. 
31. MELIACEAE Aglala cucullata (Roxb.) Pellegrin. 
Xylocarpus granatum Koen. 
X. mokongens/s Pierre. 
Azadirachta Indica A. Juss. 


32 MENISPERMACEAE Cl/ssampelos pare/ra Linn. 
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33 MOLLUGINACEAE 
34 MORACEAE 
35 MYRSINACEAE 


386 OCHNACEAE 
37 OLACACEAE 
38 ONAGRACEAE 


39 OPILIACEAE 
40 PAPILIONACEAE 


41 PEDALIACEAE 
42 PERIPOCACEAE 


43 PLUMBAGINACEAE 
44 POLYGALACEAE 


45 PORTULACACEAE 
46 RHAMNACEAE 


47 RHIZOPHORACEAE 
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Mollugo pentaphyl/a Linn. 
M. disticha (Linn.) Seringe. 


Ficus retusa Linn. 
F. virens Ait. 


Ardis/a so/anacea Roxb. 
Aegliceras comliculatum (Linn.) Blanco. 


Ochna obtusata DC. 
Olax Scandens Roxb. 


Ludwigla hyssopifo/ia (G. Don) Exell. 
L. perennis Linn. 


Canslera rheedi/ Gmel. 


Indigofera g/abra Linn. 

Tephrosia purpurea (Linn.) Pers. 

7. vi/losa (Linn.) Pers. 

Zomia diphyl/a (Linn.) Pers. 
Taverniera cunelfolla Am. 
Alysicarpus vaginalis (Linn.) DC. 
Desmodium trifforum (Linn.) DC. 
Arbus precatorius Linn. 

Dalbergia sp/nosa Roxb. 

Pongamla pinnafa (Linn.) Pierre. 
Mucuna gigant/a (Willd.) DC. 

Derrls scandens (Roxb.) Benth. 

D. heterophyl/a (willd.) Back & Bakh. 
Atylosia scarabaeoides (Linn.) Benth. 


Pedallum murax Linn. 

Finalaysonia obovafa Wall. 

Hemidesmus Indicus (Linn.) Schubs. 

Aegialitis rotundifolla Roxb. 

Polygala arvens/s Willd. 

Salomonla ciliata (Linn) DC. 

Portulaca pilosa Linn. ssp. pilosa 
Geesink. 

Ziziphus cenoplia (Linn.) Miller. 

Colubrina asiat/ca (Linn.) Brong. 

Bruguiera gymnormhiza (Linn.) Savigny. 

B. sexangula (Lour.) Poir. 


Digitized by srujanika@gmail.com 


BHITARKANIKA : MYTH AND REALITY 61 


48 RUBIACEAE 


49 RUTACEAE 


50 SALVADORACEAE 
51 SAPINDACEAE 


52 SAPOTACEAE 


53 SCROPHULARIACEAE 


B. parviflora (Roxb.) W. & A. ex Griff. 
B. cylindrica (Linn.) BI. 

Cerlops decandra (Griff.) Ding Hou. 
C. taga/ (Merr.) C. B. Rob. 

Kandella cande/ (Linn.) Druce. 
Rhizophora aplculata Bl. 

R. mucronata Polr. 

R. stylosa Griff. 


Randa malabarica Lamk. 

Pavetta Indica Linn. 

/xora arborea Roxb. ex Sm. 

/. coccinea Linn. 

Morinda citrifolia Linn. 

Canthlum dicocoum (Gaertn.) Merr. 

Olden/and/a corymbosa Linn. 

O. umbel/ata Linn. 

O. stricta Linn. 

O. herbacea (Linn.) Roxb. 

O. biffora Linn. 

Hydrophylax mart/ma Linn. f. 

Knoxla sumatrens/s (Retz.) DC. 

Borreria art/icu/ans (Linn. f.) Williams. 

Merope anguiata (Wilid.) Swingle. 

Toddal/a as/at/ca (Linn.) Lamk. 

Clausena hepteaphyl/a (Roxb.) Mt. & 
' Am. 

Salvadora.pers/ca Linn. 


Dodonaea viscosa (Linn.) Jaca. 
Allophyilus cobbe (Linn.) Raeusch. 
Lepisanthes tetraphy//a (Vahl) Radik. 


Manilkeara hexandra (Roxb.) Dubard. 
M. Iittoralis (Kurz.) Dubard. 


Verbascum chinense (Linn.) Sant. 

Bacopa monn/eri (Linn.) Pennell. 

Lindemrnia crustacea (Linn.) Muell. 

L. antjpoda (Linn.) Alston. 

Centranthera tranqaebarica (Spreng.) 
Merr. 

Striga as/atica (Linn.) O. Kuntze. 
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54 SOLANACEAE Solonum trilobatum Linn. 
S. Incanum Linn. 
Physalls minima Linn. 
Datura mete/ Linn. 


55 SONNERATIACEAE Sonnerat/a apeta/a Buch-Ham. 
S. caseo/aris (Linn.) Engl. 
S. griffithi/ Kurz. 


56 SPHENOCLEACEAE Sphenoclea zeylan/ica Gaertn. 


57 STERCULIACEAE Heritiera fomes Buch-Ham. 
H. Iittoralls Ait. 
H. g/obosa Koster. 
Pterospermum xylocarpum (Gaerth) 
Sant. & Waugh. 
Waltherla americana Linn. 
£8 TAMARICACEAE Tamarix troupi/ Hole. 
T. erico/des Rottl. 
T. dioica Roxb. Fl. Ind. ed. Carey. 


59 TILIACEAE Brownlowia tersa (Linn.) Koster. 
60 VERBENACEAE Vitex negundo Linn. 


Clerodendrum inerme (Linn.) Gaertn. 
Premna corymbosa (Burm. f.) Rottl. & 


Willd. 
61 VIOLACEAE Hybanthus cnneaspermus (Linn.) F. V. 
Muell. 
62 VITACEAE Cayratia trifol/a (Linn.) Domin. 
(B) MONOCOTYLEDONS. 
1. ALISMATACEAE Limnophyton obtusifo/ium (Linn.) Mig. 


2. AMARYLLIDACEAE Crinum asl/aticum Linn. 
C. defixum Ker. Gawl. 
3. APONOGETONACEAE Aponogefton nafans (Linn.) Engl. & 
Krause. 
A. crispum thumb. 
ARACEAE Cryptocoryne ci//lata (Roxb.) Schott. 
ARECACEAE Phoenix paludosa Roxb. 
COMMELINACEAE Commelina attenuata Koen. ex Vahl. 
Murdannia nudiffora (Linn.) Brenan. 
Cyanotis cristata (Linn.) Schult.f. 
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7. CYPERACEAE Cyperus corymbosus Rottb. 
C. platystyi/s R. Br. 
C. kylinga Endl. 
C. polystachyos Rottb. 
C. /aegatus Linn. 
C. malaccens/s Lamk. 
C. dub/us Rottb. 
C. compressus Linn. 
C. fra Linn. 
C. rotundus Linn. 
C. brevifol/us (Rottb.) hassk. 
C. dis/ans Linn.f. 
C. haspan Linn. 
C. difformls Linn. 
C. exaltatus Retz. 
C. pumi/us Linn. 
C. globosus All. 
C. alopecuro/des Rottb. 
C. pachyrh/zus (Nees) Kukunth. 
C. arenarius Retz. 
Scirpus articulatus Linn. 
Bulbostylis barbata (Rottb.) Clarke. 
Fimbristylls aest/val/s (Retz.) Vahl. 
F. Squarosa Vahl. 
F. complanata (Retz.) Link. 
F. monostachyos (Linn.) Hassk. 
F. cymosa R. Br. 
F. dichotoma (Linn.) Vahl. 
F. ferruginea (Linn.) Vahl. 
Eleocharls capitata R. Br. 
Fulrena ciliars (Linn.) Roxb. 


8 DIOSCOREACEAE Dioscorea bulbifera Linn. 
D. puber Blume. 
D. oppositifolia Linn. 


9 ERIOCAULACEAE Erlocaulon sf/eboldianum. 
10 FLAGELLARIACEAE fFlagellaria indica Linn. 


11 HYDROCHARITACEAE Mydrilla vertici/lata (Linn.f.) Royle. 
\Val/l/isneria sp/ra/is Linn. 
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12 LILACEAE 


13 PANDANACEAE 


14 POACEAE 
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Glorlosa superba Linn. 
Asparagus reacemosus Willd. 
Scilla hyacinth/ina (Roth.) Macbride. 


Pandanus tectorlus Soland ex Park. 
Pandanus fascliculars 


Saccharum spontaneum Linn. 
Apluda mutica Linn. 
Hemarthria compressa (L.f.) R. Br. 
Rottboellia exalteta Linn.f. 
Vetlver/a z/izanlo/des (Linn.) Nash ex 
Small. 
Chrysopogon acicu/atus (Retz.) Trin. 
Spinifix Iittoreus (Burm.f.) Merr. 
Panicum repens Linn. 
Digitaria long flora (Retz.) Pers. 
Brachlaria reptans (Linn.) Gard. & 
Hubbard. 
Op/ismenus burmami/ (Retz.) P. Beauv. 
O. compos/tus (Linn.) P. Beauv. 
Aruvado donax Linn. 
Phragmites Karka (Retz.) Trin. ex 
Steud. 
Sporobolus marginatus Hochst. ex A. 
Rich. 
S. diander (Retz.) P. Beauv. 
Myrlostachya wightiana (Nees ex steud 
Hook f. 
Portresia coarctata (Roxb.) Tateoka. 
Leers/a hexanora Swartz. 
Efleusi/ne Indica (Linn.) Gaertn. 
Eraegrostlcs tenne//a (Linn.) P. Beauv. 
E. ci//ata (Roxb.) Nees. 
E. nafans (Retz,) Nees. 
E. tremula Hochst ex Steud. 
Chlorls dollchostachya Lagasce. 
Leptochloa panicea (Retz.) ohwi. 
Aristida setacea Retz. 
Perot/s Indica (Linn.) O. Kuntze. 
Sacciolepis Interrupta (Willd.) Stapf. 
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Heteropogon contorfus (Linn.) P. 

Beauv. 
Brachiaria d/stachya (Linn.) Stapf. 
Paspalldlum punctatum (Burm.) A. 

Camus. 

Setarla tomentosa (Roxb.) Kunth. 
Dinesbra retroflexa (Vahl.) Panz. 
Zoysia metral/a (L.) Merr. 


15 POLYPODIACEA Acrostichum aureum Linn. 
(FERNS) Stenochlaena palustre Bedd. 

16 SMILACACEAE Smllax parfollata Lour 

17 TYPHACEAE Typha angustata Bory & chaub. 

18 XYRIDACEAE Ayris Indica Linn. 


Besides the angiosperms two economically Important types 
of aigae viz., Graclllaria gelldlum and Enteromorpha ulva are 
found in the Ekakula area associated with the air breathing roots 
and basal trunk region of mangrove trees. 


Mangroves are mostly evergreen forests. The peculiar 
terrain conditions like muddy alluvial soil, frequent inundation by 
tides, exposure to wind and wave actions, etc. do not allow many 
species to flourish. In Table 4.2, an attempt has been made to 
document typical mangrove plants occurring in Bhitarkanika and 
in fringe areas along with their local oriya names, habits and their 
respective families to which they belong. The tree flora as can 
be seen, Is primarily confined to a few families such as 
Apocynaceae, Avicennl/aceae, Bignonlaceae, Euphorblaceae, 
Leguminosae, Mellaceae, Plumbagi/naceae, Rhizophoraceae, 
Sonneratiaceae, Stercullaceae, Tamariaceae, etc. Vivipary:‘as one 
of the adaptations is seen only in the following genera : Bruguiera, 
Cerlops, Kandella and Rhizophora. The hypocotyls (viviparous 
germinated fruits) are longest in Ahizophora and shortest in 
Brugulera. In order of length they are as follows : 

Rhizophora mucronata > Rhizophora apiculata >> Cerlops 
decandra ¬ Ceriops tagal > Kandelia candel >> Brugultera 
parviflora > B: gymnormhliza > B. sexangula ¬ B. cylindrica. 

Air-breathing roots or pneumatophores are seen'prominently 
only in Avicennia, Heritiera, Lumnitzera and Sonneratia apetala 
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where it is sharply pointed, vertical and woody. In Heritiera they 
are strongest and also vertical and woody though not sharply 
pointed. Lumn/tzera has inconspicuous projections and looks like 
snake like curvatures of ordinary root. 

Vertically flattened roots (buttresses) are seen In Heritlera 
and Xyl/ocarpus where the surface roots are vertically flattened 
and look like finger like projections. In Kande//a pneumatophores 
and buttersses are not present but the base of plant is enlarged, 
rounded, scaly and reddish. 

In most of the mangroves, leaves are thick, coriaceous, 
aquous tissue, mucilage and stone cells and have sunken stomata. 


Based on these superficial characters of mangroves and 
their peculiar habits, field identification keys have been 
developed by several workers in different areas for easy 
identification of mangrove plants for the benefit of foresters and 
others for working in the field. 


KEY TO THE FAMILIES OF MANGROVE PLANTS 
(after Banerjee and Rao, 1990) 


1a.Ovules enclosed in the carpels. Style and 


stigma present (ANGIOSPERMAE) 
2a.Flowers 4-5 merous. Stem woody with 
central pith. Cotyledons-2. DICOTYLEDONS 
3a.Plants semiparsites on aerial parts of 
host plant 


3b.Plants normal, autotrophic. 
4a.Plants with stilt roots, knee roots, 
pneumatophores and vivipary. 
5a.Plants with stilt roots (except in 
Bruguiera with knee roots) and 
vivipary. 
6a. Ovary inferior. Stamens and 
anther sacs more than 6, 
ovules typically 2 on each 
placenta 
6b. Ovary superior. Stamens and 
anther sacs less than 6, 
ovules not typically 2. 
7a.Style one, anther with 
transverse septs, ovule 
many. Myrsinaceae. 
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Rhizophoraceae. 
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7b.Styles five, anther not 
with septs, ovule typically 
one. Plumbaginaceae. 
5b.Plants with pneumat phores. 
Stilt roots and vivipary absent 
(except in Avicennia with 
Inclpient vivipary). 
8a. Stamens monadelphous. 
9a. Lower surface of leaf 
covered with golden 
fimbriate scales. Fila- 
ments united in a 
column. Androecium with 
5 fertile stamens 
alternating with many 
staminodes. Stigma 
simple. Sterculiacae 
9b. Lower surface of leaf 
glabrous. Filaments 
united in a tube. 
Androecium not as 
above. Stigma capitate 
or discoid. Meliaceae 
8b. Stamens not monadelphous. 
10a.Lower surface of leaf glabrous. Petals 
present or absent. Stamens many, 
inserted on a hypathum. Fruit resting on 
calyx tube. Seed with tests. Cotyledon 
not conduplicate. Sonneratiaceae. 
10b.Lower suface of leaf covered with brown 
hairs. Petals always present. Stamens 
4-5 not on hypanthium. Fruit not resting 
on calyx tube. Seed without tests. 
Cotyledon conduplicate. Avicenniaceae. 
4b. Plants without stilt roots, knee roots and 
vivipary. 
11a.Perianth uniseriate, not differentiated 
into calyx and corolla. 
12a.Plants with milky sap Euphorbiaceae. 
12b.Plants without milky sap. 
13a.Stamens many, united basally, 
staminodes present. Fruit a 
capusle dehiscing septicidally Aizoaceae. 
13b.Stamens 5, not united basally, 
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staminoides absent. Fruit an 


indehiscent nutiet. Chenopodiace13e. 
14a.Plants predominantly llanous 
habit. Hippocrateaceao. 


14b.Plants not of lianous habit. 
15a.Plante with sinuous 
branchlets and minute, 
subulate or scale like 
leaves. Tamaricaceae. 
15b.Branches and leaves not as 
above. 
16a.Petals free (rarely basally 
connate). 
17a.Corolla regular, fruit a 
capsule or drupe or 
otherwise but never a 
legume or lomentum. 
18a.Stamens mona- 
delphous Malvaceae. 
18b.Stamens free. 
18a. Disc present, ovary inferior. Combretaceane. 
19b. Disc absent, ovary superior. Tiliaceae. 
17b.Corolla irregular, fruit always legume or 
lomentum. 
20a.Flowers papilionaceous, petals not 
distinctly free, basally connate. Papillonaceae. 
20b.Flowers caesalpiniaceous, petals 
distinctly free. Caesalpiniaceae. 
16b.Petats united (Free in thorny shrubs of 
Sahvedoraceae). 
21a.Plants with milky sap or latex or 
milky juice. 
22a.Leaves alternate, rerely leafless 
parasites. Convolvulacese. 
2Z2b.Leaves opposite. 
23a.Poilen granular, not forming 
tetrads. 
24a.Anthers coherent and 
adpressed against the apex 
of the style alternating with 
spathulate appendages of the 
latter on which pollen is 


discharged. Asclepiadaceae 
24b.Anthers free from the style 
without such appendages. Apocyneceae 
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23b.Pollen grains in tetrads with 


each of the 5 translator. Periplocaceae 
21b.Plants without milky sap or latex or 
milky juice. 
25a.Inflorescence circinate cymose. Fruit 
with 4-nutets. Bignoniaceae 


25b.Inflorescence otherwise, not circinate. 
Fruit a capsule, drupe or berry. 
26a.Corolla actionomorphic Salvadoraceae 
26b.Corolla zygomorphic. 
27a.Cystoliths present. Floral bracts and 
bracteoles prominent. Fruit a 
capsule dehiscing elastically and 
retinacula supporting the seeds. Acanthaceae 
27b.Cystoliths absent. Floral bracts and 
bracteoles absent. Fruit a drupe, not 
dehiscing as above. Verbenaceae 
2b. Flowers usually 3-merous. Stem without 
central pith; woody substances in scattered 
bundles. Cotyledoni. MONOCOTYLEDONS. 
28a. Perianth not petaloid. 
29a.Flowers on a spadix which is 
subtended by varicus types of 


spathes. 
30a.Plants fleshy, herbaceous; 
leaves broad, fleshy Araceae 


30b.Plants woody, not fleshy, 
herbaceous. Leaves narrow 
not fleshy. 
31a.Shrubs with prop roots, 
leaves not divided, 
sharply aculeate at 
margin and on midrib 
beneath. Spathes 
deciduous. 
31b.Tall trees or shrubs 
without prop roots. 
Leaves divided, not 
aculeated as above. 
Spathe persistent. Arecaceae 
29b.Flowers in the axil of one or a 
number of imbricating bracts or 
glumes on a slender axis of a 
spikelet. 


Pandanaceae 
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32a.Stems solid, unbranched, triquetrous, 

leaves in basal tufts, ligules absent. 

Florets borne axillary. Placenta free 

central. Cyperaceae 
32b.Stems usually hollow, branched, 

leaves not in basal tufts, ligules 

present. Florets borne terminal, 


Placenta parietal. Poaceae 
33a.Leaves with apical tendril. 
Endosperm floury or mealy. Flagellariaceae 


33b.Leaves without apical tendril. 
Endosperm fleshy. 

34a.Leaves linear, ensiform; 

inflorescence umbellate:; 


ovary inferior. Amaryledaceae 
34b.Leaves lamilate; 
inflorescence various; ovary 
superior. Liliaceae 
1b. Seeds and ovules none, stigma none; 
leaves bearing sporangia. Polypodiaceae 
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KEY TO THE GENERA OF MANGROVE SWAMP PLANTS 
(after Foxworthy) [Based on superficial characters] 


1 PALMS 
2 Stemless, with underground rhizomes; without spines. 
NYPA 
2 Trunks erect with numerous, long, slender spines. 
ONCOSPERMA 
1 A large coarse fern with pinnate leaves rising in a cluster from 
the base ACROSTICHUM 
1 NOT PALMS OR FERNS 
2 Leaves pinnate with one to three pairs of leaflets. Large 
trees with round fruit 8 to 25 centimetres in diameter and 
containing a few, very large, angular seeds. XYLOCARPUS 
2 Leaves not pinnate; fruits not as above. 
3 Leaves opposite 
4. Herbs or shrubs with spiny-margined leaves. 
ACANTHUS 
4 Leaves not spiny 
5 Leaves usually pointed at the tip. 
6 Tip of leaf with prominent projection of the 
midrib. RHIZOPHORA 
6 Tip of leaf without projection of the midrib. 
7 Petioles usually more than 6 millimetres in 
length. 
8 Lower surface of leaves green; with long, 
slender seeding projecting from the fruit- 
BRUGUIERA. 
8 Lower surface of leaves gray or white; 
fruit a capsule up to 2.5 centimeters in 
length and containing a single seedling. 
AVICENNIA 
5 Leaves rounded at apex and not notched; mature 
leaves usually more than 3 centimeters in breadth. 
6 Petioles usually more than 1.5 centimeters long; 
flowers about 1 centimeter in length- 
SCYPHIPHORA. 
6 Petiotes usually much less than 1.5 centimeters 
long; flowers about 5 centimeters long 
SONNERATMA. 
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5 Some or all of the leaves slightly or conspicuously 
notched at apex. 
6 Petioles very short, much less than 5 


millimeters in tength. - OSBORNIA. 


6 Petioles more than 1 centimeter in length - 


CERIOPS. 


3 Leaves alternate. 
4 Small shrubs; leaves with toothed margin - PLUCHEA 
4 Margin of leaves smooth or nearly so. 
5 Tips of leaves usually pointed, or lower surfaces 
of leaves with a silvery appearance. 
6 Petioles more than 2 centimeters in length; 


plants with abundant milky juice. 

7 Leaves more than 15 centimeters long; 
flowers large, white, terminal - CERBERA. 

7 Leaves less than 12 centimeters and usually 
less than 10 centimeters long; flowers very 
small, from branches below the teaves - 

EXCOECARIA. 

Petioles less than 2 centimeters length; plants 

without milky juice. 

7 Leaves rounded at the base - HMHERITIERA 

7 Leaves pointed at the base - BROWNLOWIA. 


5 Apex of leaves rounded and usually notched 
6 Petioles usually about 2 cms. long; leaves, 


stems and fruits densely covered with small 
round scales - CAMPTOSTEMON. 
Petioles 1 cm or less long. 

7 Fruits shaped like a banana but with pointed 
tips - AEGICERAS 
7 Fruits not shaped like a banana -LUMNITZERA. 


FIELD KEY TO MALAYAN MANGROVE TREES 


(after Wyatt-Srnith. 1960) 


a) Stihl roots present (as distinct from aerial roots) - 


b) Bark grid-cracked, not lenticellate (occasionally on stilt 
roots of Rhizophora apiculata); not buttressed; stilt roots 
conspicuous, angled or bowed : midrib not channelled on 
upper surface; lamina with both faces of similar colour 
.and with dark dots on lower surface (sometimes obscure 
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or absent in Rhizophora apiculata): 

c) Bark deeply horizontally fissured to scaly, grey to 
almost black; lamina with few, distinct, large dots on 
lower face; flowers 2 to 6, stalked; stipules and young 
buds green... Rhizophora mucronata 
cc) Bark smooth or furrowed; greyish; lamina with 

man, often obscure or very faint. Small dots on 

lower face: flowers 2, sessile: stipules and young 

buds frequently red:... Rhizophora apiculata 
bb) Bark fissured (Brugulera gymmorrh/za) or smooth (B. 
cylindrica, B. halnesll, B. parviflora, B. sexangula), 
lenticeilate, particularly on buttresses; stilt roots short, 
straight and inconspicuous; buttressed; midrib slightly 
channelled on upper surface; lamina without black dots 
on lower face; Lamina with both faces of similar colour;... 

Brugulera (occasionally young trees of B. cylindrica = B. 

caryophylloides, B. gymnorrhlza = B. conjugata, B. 

halnesli and B. sexangula = B. criopeta/a (see below 

under aa). 

bbb)Bark smooth, not lenticellate; stilt roots short, 
straight and inconspicuous; not buttressed; lamina 
without black dots on lower face; lamina with pale 
undersurface;... Av/icenn/a (occasionally trees of A. 
alba and A. officina//s) (see below under aa, bb). 

aa) Stilt roots absent (aerial roots occasionally present, cf. 
Avicennia alba, A. officinalis) - 

b) Buttressed present or stem base fluted or thickened; 

pneumatophores if present kneed (Bruguiera, Cenops). - 

c) Bark smooth, slightly horizontally cracked, pitted or 
slightly scaly (not fissured) - 

d) Bark not lenticellate, nor smooth - 

e) Bark pale pinky brown with papery flakes; 
buttresses spreading into vertically flattened 
surface roots... Xylocarpus granatum 

ee) Bark grey with short horizontal cracks; 
surface roots not present. Bruguiera parviflora. 

dd) Bark lenticellate, smooth - 

e) Lenticels often greater than 1 cm across - 
f) Bark brown; stem base swollen, strongly 

fluted or buttresses upright; terminal bud 
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strongly flattened in cross section; 

lamina obovate or oblong, apex blunt - 

g) Bark light brown; buttressed to 
strongly fluted stem base; 
pneumatophores present : leaf 
obovate : young leaf lamina margin 
slightly wavy - 

h) Tree up to 30 ft. tall : radicle up 
to 12 in long and warty along 
whole length: fruit smooth ... 

Cerlops tagal 

hh) Shrub or small tree to 15 ft. 
tall; radicle up to 6 in long 
and warty at apex; fruit 


warty.. Ceriops decandra 

gg) Bark red-brown; stem base 
conically swollen; 
pneumatophres absent; leaf 
oblong; lamina margin 
reflexed... Kandelia candel. 


ff) Bark gery ; buttresses right-angled; terminal bud 
oblong to roundish in cross section; lamina 
elliptic - 

g) Abundant lenticels all the way up the 
stem to crown; lamina with uptumed 
and slightly wavy, undulating sides, 
(cf. Brugulera cylindrica); calyx 2 cm 
long - Bruguiera hainesii 
99) Lenticels at base of stem or on 

buttresses ; lamina flattish; calyx 

length 3.0 cm and over - 

h) Smoothish cracked bark ; 
calyx 3.0 to 4 cm long, base 
tapering to top of pedicel, 
pale yellow cream coloured. 

Bruguiera sexangula. 

hh) Smooth bark with 
distinct tendency to 
longitudinal fissures : 
calyx 4 to 5 cm long. 
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base rounded to top of 
pedicel, dark red to 
pinkish red in colour... 
Bruguiera gymnorrhiza (YOUNG TREES) 
ee) Lenticles usually smaller than 0.75 cm across - 

f) Dry mangrove to 'hutan darat' : dimpled gery or 
red-brown bark; compound leaf... Intsia bijuga 
ff) Wet mangrove : smooth or cracking, grey or 

grey-brown bark, simple leaf - 

9g) Inner bark orange-brown : lenticels 0.5 
cm across, corky; lamina green, with 
distinct upturned and frequently wavy 
sides; stipular scar 0.5 to 0.75 cm broad. 
brown or grey with dark upper edge; 
calyx lobes 0.5 cm long. reflexed at right 
angles in fruit; usually on heavy clay; 
gregarious... Bruguiera cylindrica. 
99) inner bark pinky-red; lenticels very 

small, obscure; lamina yellowish 
green almost flat; stipular scar 0.25 
to 0.5 cm broad. dark brown to 
almost black; calyx lobes 0.25 cm 
long, erect in fruits; usually on silty 
mud; scattered... Bruguiera parviflora 
cc) Bark fissured, strongly grid-cracked, or coarsely 
scaly - 

d) Bark scaly... Xylocarpus gangeticus 
dd) Bark fissured or grid cracked - 

e) Pneumatophores absent; frequently red 
lenticellate; lower surface of leaves 
silvery scaly... Heritiera littoralis 
ee) Pneumatophores present; very large 

corky lenticels on buttresses and 
base of stem usually present; lower 
surface of leaves not silvery scaly - 
ff) Lamina with slight wavy, 
undulating margin and upturned 
sides; flowers rarely solitary, 
calyx tube smooth, catyx lobes 
reflexed at right angles, calyx 
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green; lenticles al! the way up the 
stem; trees usually of dryish 
mangroves... Brugulera hainesii 
ff) Lamina almost flat; flowers 
solitary, calyx tube ribbed, 
calyx lobes not or only 
slightly reflexed, calyx 
yeliowish, pinkish-red or red; 
lenticels at base of stem 
often present; trees of 
wettish mangroves - 

g) Calyx tube ribbed to 
base, base tapering to 
pedicel, calyx lobes 
slightly reflexed; twigs 
green not tinged red; 
stipules green; leaves 
11 to 16 cm long by 4 to 
6 cm wide, thin texture; 
germination radicle 6 to 
7 cm long ... 

Bruguiera sexangula. 
gg) Calyx tube slightly 
ribbed at top, base 
rounded to top of 
pedicel, calyx lobes 
straight; twigs green 
frequently tinged 
red; stipules green 
frequently red; 
leaves 15 to 22 cm 
long by 5 to 7 cm 
wide, thick fleshy 
texture; germination 
radicle up to 15 cm 
tong ... 
Bruguiera gymnorrhiza. 
bb) Buttresses or flutedness inconspicuous or absent; 
pneumatophores present, spike-like (Avicennila, 
Sonnerat/a) except for the occasional non-buttressed. 


Brugviera cylindnca - 
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c) White latex present in the bark - 

d) Lamina elliptic, usually less than 10 cm long, with 
slight sloping upwards from midrib but down 
curving slightly notched margins, Spirally 
arranged, yellow-green withering scarlet... 

Excoecaria agallocha 

dd) Lamina obovate, usually more than 15 cm 

long, flat, spirally arranged, dark glossy 
green, withering orange-brown. 

e) Flowers with yellow throat; fruit round; 
prefers tidal river banks... 

C. manghas = Cerbera lactaria. 
ee) Flowers with red throat; fruit oblong; 
prefers sandy places... 
Cerbera odof/lam. 
cc) Latex absent - 
d) Bark smooth, finely cracking, or slightly 
scaly, not fissured; Leaves opposite - 

e) Lamina with pale undersurface; 
pnematophores slender pencil-like and 
soft : timber ring porous - 
ff Reddish brown, mottled green, 

slightly scaly bark; always near sea... 

Avicennia marina 

ff) Grey smooth or finely cracking 

bark - 

g) Twigs and underside of leaves 
tomentose. 

Avicennia lanata 

99) Twigs and leaves 

glabrous - 

h) Leaves elliptic, apex 
pointed, white 
beneath; under bark 
bright green; 
poineer species 
especially within 
rivers... 

Avicennia alba 
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hh) Leaves oval, 
apex rounded, 
greyish green 
beneath; under 
bark dull green; 
along banks of 
tidal rivers... 
Avicennia officinalis. 
ee) Lamina with both faces of similar colour; 
pneumatophores If present woody and more solid 
at base (Sonnerat/s); timber not ring porous - 
f) Terminal leaves sticky with opposite pair 
closely‘ and flatly adpressed... 
Scyphiphora hydrophyliacea 
ff) Not as above- 
g) Leaf pairs compressed; 
pneumatophores kneed... 
Brugulerea cylindrica. 
dd) Bark fissured; leaves opposite (Scyphiphora and 
Sonnerat/a) or spirally arranged 
(Aegiceras and Lumnitzera) - 
e) Leaves opposite; spike-like pneumatophores present 
(Sonnerat/a); true mangrove (mud) species - 
f) Leaves sessile or shortly petiolate; base of midrib 
red; twigs often pendulous; along banks of tidal 


rivers... Sonneratia caseolaris 
ff) Leaves not sessile; base of midrib green; 
twigs stiff- 


g) Lamina broadly ovate, rounded base; 
corrugated; not a pioneer species; 
usually small tree; uncommon... 

Sonneratia acofta. 
gg) Lamina obovate, tapering to base, 
not corrugated, poineer species on 
new mud in sheltered places 
(Sonneratia a/ba) and in old 
clearings 
(Scyphiphora hydrophyllacea); common - 
h) Tree; pneumatophores present; 
terminal leaves not sticky nor 
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opposite pair closely and flatly 
adpressed; large obconical 

terminal, usually solitary fruit - 
Sonneratia alba 
hh) Shrub to small straggly tree, 
pneumatophores absent; 
young terminal leaves sticky 
with opposite pair closely 
and flatly adpressed; small 
cylindrical fruit in axillary 

clusters ... 

Scyphiphora hydrophyllacee. 
ee) Leaves spirally arranged; roots often projecting as 
small loops (Lumnitzers); usually on sandy coasts 
with thin alluvial overlay (Lumn/tzera) or mud banks 


(Aegl/ceras) - 
f) Leaves sessile, margin not reflexed; 
fruit straight - 


g) Flowers red, in small dense raceme or 
cluster; large tree; common... 

Lumnitzera Iittoree 

gg) Flowers white, in lax raceme; smal! tree; 


uncommon... Lumnitzere racemosa 
ff) Leaves not sessile, margin reflexed; 
fruit curved ... 


Aegiceras corniculatum. 
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IDENTIFICATION OF IMPORTANT GENERA AND SPECIES 
(FROM SUPERFICIAL CHARACTERS) 


1. PALMS 
Erect, stemless, coconut - like leaves, without spines 
— Nypa fruiticans 
Trunks erect with stem, leaves like date palm; spiniscent, 
stem annular, leaflets bifarious — Phoenix paludosa 
2. FERNS 
A large gregarious fern with coarse pinnate leaves rising in a 
coarse cluster from the base; sorus under surface of fertile 
leaves 
— Achrostichum aureum 
3. HERBS 
Leaves not pinnate; opposite spiny margined leaves, blueish 
white flowers, small fruits of about 3 cm. 
—- Acanthus illicifolius 


4. SHRUBS 
Scaly undersurface of leaves; white flowers with bright red 
filaments; fruits 4 grooved — Clerodendron inerme. 


Shrubs or small busy trees; leaflets alternate; pods him, 
usually linear; branches many, horizonta! ending in a hard 
spine; leaves 6-9 cm long, crowded at the nodes of spinous 
branchiets, leaflets 9-11, alternate, elliptic or obovate, 
glabrous, obtuse or emarginate at apex, rounded or cuneate 
at base Flowers purple whitish — Dalbergia spinosa 
5. TREES 
(A) TREES WITH STILT ROOTS, black dotted on undersurface; Bark 
Lenticellate, horizontally fissured; Buttresses present, Leaves 
not spiny; tip of leaves mucronate 
— Rhizophora mucronata 
Bark smooth, furrowed, leaves not spiny. Leaves without 
projection of the mid-rib — Rhizophora apiculata. 
TREES WITH PROMINENT BUTTRESSES 
Bark Lenticellate 
Leaves opposite, simple, petiole 4 cm large- Ceriops tagal 
Bark brown or black, Bark not flaking off, leaves about 15 
cm long, undersurface of leaves green, petiole over 6 mm, 
mid-rib red & without black dots beneath, 
scarlet flowers over 2.5 cm in length -Bruguiera gymnorhiza 


(B 


pd 
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(€) 


(D) 


(E) 


Buttresses normal, leaves about 12-13cm long, yeitowish. 

— Bruguiera parviflora 
Bark with conspicuous lenticel; flower 2 cm, yellowish green 

~— Bruguiera sexangula 
Bark grey, reddish, lenticelled. — Hentiera sps. 
Chocolate brown or Dark brown bark, flakes imbricate; 
large compound leaves, 4 leaflets - Xylocarpus moluccensis 
Reddish bark, papery flakes; compound leaves of about 16 
cm. length, 4 leaflets, roots serpentine. -Xylocarpus granatum 
TREES WITHOUT BUTTRESSES OR WITH, INCONSPICOUS 
BUTTRESSES 
Grey smooth bark. — Avicenn/a sps. 
Grey, red brown lenticelled bark. — Exoccaria agallocha 
TREES WITHOUT BUTTRESSES AND STEMS CONICALLY THICKENED 
AT BASE 


Bark smooth, reddish, leniticellete. — Kandelia candel 
Grey, red brown lenticellate, white Sap-Excoecaria agallocha 
Leaves simple, atternate. — Aegiceras comiculata 
Bark furrowed, fissured bark, btackish twigs, 

pendulous, no petals. - Sonnerat/a apeftala 
Petals dark, purple coloured. —~ Sonneratia caseolarls 
Bark furrowed, pale pink lenticelled, 

white flowers. — Lumnitzera racemosa 
Flowers red to purple. — Lumnitzera Iittorea 


TREES WITHOUT BUTTRESSES, STEMS NOT CONICALLY THICKENED 
AT BASE 
Stamens 5; Leaves not sheathing; flowers bisexual. 

— Tamanx troupii 
Stamens 5; Leaves sheathing; flowers unisexual. 

— Tamarix dioca 
Stames 10. — Tamarix ericoides 
Tall trees of 4-6 metres; stems soft, glabrous with whitish- 
grey papery bark and milky juice, branches marked with leaf- 
scars, leaves alternate, closely set or whoried at the ends of 
branches, ovate-oblong to oblanceolate, coriaceous, 
acuminate. at apex, narrowed into the petiole Fruits 7-9 X 4- 
6 cm, subglobose mango like, smooth, dull green, 
drupaceous with fibrous woody pericarp. Seed one, 2-2.5 cm 
across, smooth, glabrous 
Corolla with a red eye, tube 2.5-4 Km - Cerbera manghas 
Corolla with a yellow eye, tube 1.5-2 cm - Cerbera odallam 
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CLIMBERS 
Leaves opposite, ovate; exudes milk - Finlaysonia obovala 
Leaflets 3-5, alternate, rose coloured flowers, pods flat 
— Derris trifoliata 
Leaflets 5-6, pods reniform, white flowers, tip of branches 
spiny — Dalbergia horrida (Dennst) 
Mabberly var. glabrescens 
(Prain) Thoth & Nair (Noatata). 
Leaflets 3-6 pairs, pods thin 


glabrous, pods strap-shaped, narrow — Derris scandens 
Pods rounded, papery, flat - Derris heterophylla 
Raceme 15-25 cm; Leaflets 6-8 pairs, prickly; yellow coloured 
flowers, pods not prickly — Caesalpinia crista 
pods prickly — Caesaipinla bonduc 


Pods thick 8-15 cm, flattened, broadly winged on both the 
sutures, clothed with golden brown, irritant bristles, leaves 3- 
foliolate — Mucuna gl/gantea 
EPIPHYTES 

Large epiphytic climbers, stems terete, warty lenticellate, 
swollen at nodes with tufts of adventitious roots; leaves 
variable, Lanceolate-oblong or ovate-elliptic, fleshy, 
coreaceous, yellowish green, acute at apex, obtuse or 
rounded at base; petioles fleshy, 5-12 mm long. Flowers 4-6 
mm across, purple, fragrant — Hoya parasitica 
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IDENTIFICATION OF PLANTS FROM LEAVES 


Spiny Leaves, about, 12 cm long, simple, 


opposite, flower blue. — Acanthus ilicifolius. 
Leaves 10 cm, alternate, 

margin toothed, flower yellow. — Hibiscus tiliaceus. 
Leaves 12 cm, alternate, petiole as 

long as leaf, flower yellow. — Thespesia populnea. 
Leaves 8 cm. alternate, shrub, 

Flower white, fruit crescent shaped. -— Aegiceras comiculata. 
Leaves alternate, 

Flower white in lax raceme. =- Lumnitzera racemosa. 
Leaves compound, leaflet 3-5, alternate, 

climber, single seeded pod. — Derris tnfoliata. 


Leaves alternate, 10 cm. white milky. ~ Excoecana agallocha. 
Leaves alternate, brownish 


scale on under surface, shrub. — Brownlowia lanceolata. 
Leaves compound, alternate, 

2 pairs, trees. — Xylocarpus moluccensis 
Leaves opposite, simple, petio!e 

4 cm long. — Ceriops tagal 


Leaves compound, altemate, 2 pairs. — Xylocarpus granatum. 
Leaves 10 cm, margin reflexed, 


under surface grey, tree. — Avicennia officinalis. 
Leaves 10 cm, margin reflexed, 

but twisted, small tree. — Kandelia candel. 
Leaves mucronate, undersurface 

black dotted. — Rhizophora mucronata. 
Leaves 13 cm, yellowish. — Bruguiera parviflora. 


Leaves 15 cm, midrib red 
without black dots beneath, 


flower scarlet. — Bruguiera gymnorrhiza. 
Leaves 10 cm, sessile, opposite, 

midrib crimson. — Sonneratia caseolans. 
Leaves 8 to 12 cm long, 

lanceolate, petiole 1-2 cm. — S. apeftala. 

Leaves thick coriaceous, orbicular, 

black, 5-8 cm; petiole sheathing. — Aegialitis rotundifolia. 
Leaves acicular, margin 

spinulose serrate, grass. — Porteresia coarctata. 
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KEY TO WOODS BASED ON MACROSCOPIC CHARACTERS 
(after Chapman, 1976) 

1. Wood bluish gray : growth rings demarked by a row of very 

large, porelike cavities resulting from the disintegration of 

strands of interxylary phloem .......eeer. (Avicennia marina) 

Wood otherwise : interxylary phloem cavities wanting ...... 2 


Wood creamy white to light greyish DOWN ......ceserereeririrns 3 
Wood dark gray-brown to red-DrOWN ....cvrceeeeecresecreeoeeereerns 5 


Ripple marks present, conspicuous to the naked eye on both 
the tangential and radial surfaces, about 30 per centimetre; 
wood creamy white with black streaks 

ଶହ ରା ମଳ ର ର ରକ ଶପ ରହ କରର Camptostemon philippinense 
3. Ripple marks absent : wood without black streaks ........... 4 


Growth rings distinct : pores barely visible to the naked eye; 
wood creamy white to light brown . Dolichandrone spathacea. 
4. Growth rings absent: pores not visible to the naked eye; 


© NN 


wood light grayish BrOWN ....ecreeereseess Excoecaria agallocha. 
5. Ripple marks PreSeEnNt............eceecrceroooeoorecevoovceoirorooveeeeooevren 6 
5. Ripple markS abSenNt .........cccceceercrorooooooorreeeooeoeevecooceencoees 10 
6. Rays with numerous cysts occluded with orange gum; wood 
dark grayish DOWN .....eceevereeeecoeeeveeveoocerecoreoooovaveooooeeeeveoeeee 7 
6. Rays without gum cysts : wood red-brown or chocolate- 
DOW sae sce hee ରବ ସଜ6 ଏ ଜି 60 ମିଛ ହାନି 44 ଏଭିଥାବବ4 ବକ ବାଣ ବସନ ଣାମୂଜହ ନି ଉଶନିଶଛିଶ କନ୍ଧ 8 


7. Ripple marks not distinct to the naked eye : pores numerous 
ଜରା ଚଳିବ ଛଳ କରର କ୍କ ତ ରରଳ ସା 9 ଗଜ ବାଶନର ସାଏ ବାଛ ଆ ଶାଳା Aegiceras flondum 
7. Ripple marks distinct to the naked eye: pores extremely 
NUM ETF OUS sev 00 ବା କାନନ ସାା ନନ ଜାକାଳନ କାନ Aegiceras comiculatum 


8. Wood with a leatherlike odor: parenchyma in numerous, 
faint, closely spaced, concentric lines (x): pores distinctly 
visible to the naked eye€ ......rereeceesecereerene Hernitiera littoralis. 

8. Wood without a leatherlike odor: parenchyma in distant 
concentric lines : pores barely visible to the naked eye ..9. 


9. Heartwood deep wine red, dull : ripple marks often indistinct 


without a 10 X hand lens ............... Xylocarpus moluccensis. 
9. Heartwood red-brown with a golden luster: ripple marks 
distinct to the naked eye .......rmrerees Xylocarpus granatum. 


10. Rays indistinct to the naked eye .......ccecevereeeroreoeoooorecooes 11 
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10. 
11. 


11. 
12. 


12. 


13. 


13. 


14. 


14. 


15. 


15. 


16. 


16. 


17. 


17. 


18. 


18. 


19. 


19. 


Rays plainly visible to the naked eye ....ccecccccrieeererrerons 15 
Pores sparse : parenchyma in numerous, faint, concentric 
lines visible with a 10 X hand lens .......... Cerbera manghas. 
Pores numerous : parenchyma indistinct ...............veereen. 12. 
Wood with a distinct roselike scent. gray-brown with a 
reddish tingé€. ..........cecrieerreeoeereeooreoceves Lumnitzera racemosa 
Lumnitzera littorea 
Wood without a roselike scent. The reddish tinge wanting.13 
Wood with a swampy odor and salty taste : pores mostly in 
radial QrOUPS ......cccceccrccoeoeoooeveevooeooror cove rons Sonneratia acida 
Sonneratia caseolarns 
Wood without swampy odor or salty taste : pores mostly 
$ OMA os 0 ରଜବାଭଞଡି ନ୍କ ର ରହ ବଟ ରେହ ଭିଜି 9 ଭର ଏନ ଡି ରକ 14 
Wood red-brown : Pores FOUN ......crieevsceorcooconcroooeooreroececevos 
Scyphiphora hydrophyllacea 
Wood grayish brown to chocolate-brown : pores elliptical 
ହାଏ ଜଜ ନାରାଗାରରତିଶାରାାଶ୍କାରାବାଶାଶ ଡିଉ ରକ୍ତର ୫4 ରଗଡ ଜହା ଡିଶରାସ ବା ରଶ୍କରିେଧକ Osbornia octodonta 
Wood with a leatherlike odor: parenchyma in numerous, 
faint, closely spaced. concentric lines : pores distinctly visible 
to the naked ey€.....ccceecrrccrerrcererooreoeoecaoes Heritiera littoralis. 
Wood without a leathery odor: concentric lines of 
parenchyma wanting : pores barely visible or invisible to the 
Naked CYC sv re ଅନନ ଜଜ ନ ea aa 16 
Wood with a conspicuous silvery grain on the quarter : pores 
barely visible to the naked EYE .......ccccecrerecrereoeceocerecrveroes 17 
Wood without a conspicuous silvery grain on the quarter: 
pores invisible to the naked ey€ ......cccceercrercercrerececccoooene 19 
Growth rings absent : pores round. mostly solitary 
PP PPP PP PP Rhizophora mucronata 
Rhizophora apiculata 


Growth rings present : pores eliptical, mostly in radial groups 
Of 2 10: 6 ନ କିରଣ ଶସ କନକ କଣା ସବସ ନନ 18 
Wood light DrOWN ........eceeceeeeeerreceeeorooes Bruguiera parviflora. 
Wood dark- reddish BDrOWN.......esresreecs Bruguiera sexangula. 
Bruguiera gymnormhiza 

Bruguiera cylindrica 

Rays of two sizes the largest distinctly visible to the naked 


eye, the smaller invisible without a 10 X hand lens 
Pe Ceriops decandra 
Rays uniform and plainly visible to the naked eye 
ସିବା ନ ରନର ଜିବ ଖାନ ବଡା ସନକ ଳଗି ମନନ ଉନ ନା Ceriops tagal 
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KEY TO WOODS BASED ON MICROSCOPIC CHARACTERS 
(after Chapman, 1976) 


1. Wood with concentric branching, bands of interxylary phloem 
ଜିନି ଶନି ନ ଶାରଳା ଳହ କାଭିକାଇବ କାନ ସାଚଳାଗରଡ ମହ ଶବଶାକଳ ଉଖାନନବନ Avicennia manna 


1. Wood without interxylary phIOEM.......ccccrccreerceceeereoevereerores 2 
2. Vessel perforations and pits scalarifOrM .........ccecceccerereeres 3 
2. Vessel perforations and pits OtherwiSeE .........vererscrecooersooeeos 8 
3. Largest vessets 90 to 120 microns in diameter : paratracheal- 


zZonate parenchyma absent; fibers septate : largest rays over 
5 millimeters in height ...........rcccccoercecvevoovcoorerevocoerecocooereves 4 


3. Largest vessels 50 to 70 microns in diameter : paratracheal- 
zonate parenchyma present; fibers nonseptate : largest rays 
3 millimeters or less in height ..........c.ccccccrecrooececcrrecoroeocees 7 


4. Vessels mostly solitary : rays 1 to 4 (mostly 3) seriate, the 
largest over 1 centimeter in height .. Rhizophora mucronata 


4. Vessels mostly in radial groups : rays 2 to 8-seriate the 
largest over 1 centimeter in height ..... Rhizophora apiculala 


Vessels 12 to 16 per square millimeterBruguiera sexangula 
Vesse!s 20 to 40 per square millimeter ...........ccrereccccereress 6 
Largest rays 8 plus millimeters in height : fibers libriform 

PT DE OP OD PO PP ee Bruguiera parviflora 


6. Largest rays less than 6 millimeters in height: fibers 
semilibriform to libriform .............. Brugulera gymnorrhlza 


ର ରଡି ଖଟର ନ ପା 7 68 ଜରା ଧାନ ଜିରଗଡିଶାଶାତ ଚଳାଏ ଶି ଶାଶରବରବ୍ ରାରଚିର୍ଥାଃ Bruguiera cylindrica 


7. Rays 1 to 10 seriate : vessels 50 to 70 per square millimeter, 
the largest 50 to 60 microns in diameter : fibers 16 to 20 
microns in diameter .........ceeerecesocroeeerereves Cenops decandra. 


7. Rays 1 to 5 seriate : vessels 25 to 30 per square millimeter, 
the largest 60 to 70 microns in diameter : fibers 24 to 28 
MiCrons in QiaMeter .......lccecccevecooocooecoaeoooecerene Cenops tagal. 
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CHARACTERISTICS OF MANGROVE PLANTS 
(A) ROOT CHARACTERS : 


Mangrove species generally have shallow and wide spreading 
roots but lack persistent taproots. The propagules of some 
species like Rhizophora are slender and tend to anchor like 
taproot system. But after getting established, the radicles develop 
into knoblike end of the prop-roots. Roots help in better 
adaptation of the mangrove species to the locality they are found 
in. Species like Avicennla, Sonneratia, Xylocarpus, etc. have 
characteristic negatively geotropic roots-the pneumatophores. 
These pneumatophores develop a large number of nutritive roots, 
which reach the mineral-rich surface layers of the soil. In 
Bhitarkanika, journey from Gupti to Dangmal presents the 
pneumatophores in full bloom on both sides of the creek and 
river banks. 


DIVERSITY IN MANGROVE ROOTS : 


The root systems in many mangroves are characterised by the 
presence of negatively geotropic roots that emerge above the soil 
surface. 


Mangrove plants do not have deep roots. They hardly go 
beyond one metre beneath the soil surface mainly due to poor 
aeration of the substratum but these are extensively branched. The 
surrounding soil is very deficient in oxygen which is very much 
essential for respiration process. Therefore, most of the mangrove 
plants have additional root systems. These are root adaptations to 
facilitate the transfer of gases. The roots of the mangrove species 
may be classified into the following main types : 


(I) AIR BREATHING ROOTS OR PNEUMATOPHORES: 


It can be observed that one category of mangrove species, 
in addition to their primary roots possess negatively geotropic 
roots which emerge out of the soil. They are commonly known 
as ‘breathing roots', more technically’ ‘pneumatophores'. These 
pneumatophores again show a wide range of morphological and 
structural variations. In other words, the pneumatophores of 
Sonneratia sp., Avicennia sp., Heritiera sp. and Rhizophora Sp. 
are structurally and also morphologically different from each 
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other. The pneumatophores of Av/cenn/a reach only a few cms. 
in length where as that of Sonneratia apeta/a may grow up to 
few feet. These rise vertically from the underground cable roots 
and are conical and pencil like in Avicennia and Sonneratia. The 
horizontat cable roots also bear positive geotropic anchoring 
roots. The pneumatophores of Merit/era sp. are much more 
stronger and stout in comparison to other species of mangroves. 


(11) STILT ROOTS : 


In some mangrove species, for example in all species of 
Rhizophora, stilt roots developing from different parts of the stem 
for strong anchorage provide spectacular vision. These plants 
produce lateral roots from the base of the stem which initially 
form an arch and then further divide into more arches after they 
come in contact with the soil. Some of them produce numerous 
fibrous absorbing roots and others again form branches and the 
process continues. These roots also bear lenticles and are air 
filled. The stilt roots which are prominent features of genus 
Rhizophora form the major support system to these trees. These 
devices are largely meant for keeping the plants in an upright 
condition since they grow close to the coast in high saline areas 
and are subjected to the strong tida! effects, oceanic cyclones 
and tidal surges. 


(lil) AERIAL PROP ROOTS 


Members of the genus ARhizophora produce numerous 
positively geotropic aerial roots descending from the branches 
which hang vertically downward in the air. These prop roots are 
very soft, flexible, slender roots of almost uniform thickness. 
When they are cut from the tip or are injured or damaged by 
molluscs and other animals, the growth ceases at the tip and 
lateral shoots are given out. The process is repeated several 
times till the roots reach the substratum where they produce 
branches and numerous absorbing or nutritive roots in the soil. 


(IV) KNEE ROOTS: 


In Bruguiera and Cerfops, lateral roots bend upward and 
come above the surface of the soil and make knee-like curving 
thickened bends and retum into the soil. These are stouter and 
thicker in Bruguiera and thinner forming loops in the Ceriops. The 
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curve reaching to the substratum or covered by soil may produce 
other branches, lenticles are common on the knee roots. 


(V) SIMPLE CURVED ROOTS : 


Lummi/tzera have inconspicuously projecting simple curved 
roots. These simple roots emerge above the soil surface and 
curve down below again and do not form thickened knees. 


(VI) BUTTRESSES: 


In Bruguiera and Cerlops at the base of the stem laterally 
compressed and flattened plant like buttresses are formed which 
are most thickened, frequent and prominent in the first case. 


In species like Herit/lera and X}focarpus the plants have aenal 
flangers or pianks on their cable roots involving the entire 
horizontal root becoming compressed vertically. In the Heritiera 
these plank like roots are several meters long. They form several 
partitions around trunks. These are of great help in keeping soi! 
intact and help in bank stabilisation and shore building. 


(B) VIVIPARY : 


Vivipary is an adaptive reproductive mechanism of some 
mangrove seeds that germinate while the seeds are still attached 
to the viviparous trees. 


Since the saline habitat is not congenial for seed germination 
process due to less availability of oxygen, fresh water and other 
factors, some mangrove species exhibit this unique and peculiar 
phenomenon known as vivipary. In vivipary, germination of seeds 
takes place inside the fruits while they are still attached to the 
mother plant. The penod of dormancy is of short duration. When 
the roots develop to some extent the fruits are detached and fall 
down which them penetrates the soft slushy substratum in a 
manner so that the 'hypocotyls' or the propagules are not washed 
away by the tidal water current. Vivipary is one of the adaptations 
for germination of seeds in Rhizophora, Bruguiera, Ceriops and 
Kandelia, etc. In Aegiceras, Avicennia, Excoecaria, Sonneratia 
and Xy/ocarpus vivipary does not occur. 


Under normal conditions only one seedling emerges while 
still attached to the fruit stock and protrudes down to varied 
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lengths. During field surveys in Bhitarkanika and Mahanadi delta 
of Orissa unusual cases of multiple viviparity in different species 
of Brugulera and Rhizophora were seen. Such cases of multiple 
viviparity has also been observed by Dagar, 1987, Dagar and 
Sharma, 1989 in the andaman and Nicobar Islands. Rao et al. 
(1986) have also observed multiple viviparity in B. gymnorrhiza, 
R. mucronata. Members of the family Rhi/zophoraceae are 
reported to possess unusual multiviviparity (Dagar, Mongia and 
Bandopadhyay, 1991). 


Besides viviparous germination, mangrove species also 
manifest adaptability for effective dispersal of fruits leading to 
proper seed germination. For this purpose the fruits are light in 
non-viviparous species. These fruits are also covered with fibres 
so that they can float for a long time and alongwith tides are 
drifted to distant places where seed germination takes place 
under favourable conditions. 


(C) LEAF CHARACTERS: 


Mangroves have succulent leaves with water storage tissues. The 
stomata are found on both the surfaces and are without any protecting 
cells. Sunken stomata help in reducing the transpiration from the leaf 

. surface. In certain species salt glands are usually present on the adaxial 
surface of the leaves for excretion of excess salts and organic 
substances. 


MORPHOLOGICAL AND ANATOMICAL ADAPTATIONS 
IN MANGROVES 


Most of the mangrove plants exhibit a number of anatomical as 
well as morphological adaptations and have special physiological 
characteristics which enable them to survive and flourish under 
special environmental conditions. Principal morphological 
characters include morphology of the leaves, the aerating roots 
and the viviparous embryos or the seedlings and fruit or seeding 
dispersal mechanisms. The plants possesses xeromorphic 
features such as thick cuticle, sunken or chambered stomata, 
water storage tissue, palisade-like mesophyll, bundles terminating 
in tracheids and mucus cells. All these features serve as a 
protection against water loss because of the difficulty of water 
absorption from the surrounding high saline water or their 
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presence may be associated with removal of excess salt present 
In the cell sap. The thick cuticle, the sunken or chambered 
stomata and mesophyll are all related to water conservation 
which is one of the most important requirement to survive and 
grow under these conditions. Chapman (1976) has recognised six 
types of structurally different leaves among mangroves which are 
as follows : 


a) Leaves dorsiventral with hypoderma! water storage : Examples 
of this type is seen in Acanthus llilicifolius, Achrostichum 
aureum, cerlops tagal, Hibscus tillaceus, Rhizophora apiculata, 
R. mucronata, etc. 


b) Leaves dorsiventral with hypodermal and internal water 
storage : This is met with plants such as Aegl/ceras 
comilculatum and Bruguiera Sp. 


C) Leaves isolateral with no stomata present on the upper surface 
and normal spongy mesophyll: This is seen in species like 
Excoecarla agallocha. 


d) Leaves isolateral with no stomata on the upper surface, spongy 
mesophyll becoming a water storage tissue in old leaves : This 
is seen in species like Kandelia candel!. 


e) Leaves isolateral with stomata present on both surfaces and 
spongy mesophyll acting as water storage tissue throughout 
leaf life : This is seen in plants such as Lumnitzera racemosa 
and Sonnerat/a caseolaris. 


f) Leaves dorsiventral with no specia! water storage tissue, the entire 
mesophyl! probably acting as such: This is seen in Derrls 
heferophy//a which is an associate mangrove species. 


The main features are, therefore, leaf symmetry in transverse 
section and in most of the cases, the epidermal cells and thick 
walled (Dagar et a! 1991) 


Sidhu (1975) has studied the structure of epidermis and 
stomata apparatus. Water storage tissue is a characteristic 
feature of nearly all mangrove leaves. Four different types of 
water storage tissues have been recognised which are as follows : 


a) Water storage tissue exclusively hypodermal, for example 
Avicennia, Bruguiera, Ceriops and Rhizophora. 
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b) Water storage tissue derived from hypodermis plus 
subsequently modified assimilatory tissue, for example, 
Aeglceras, Kandelia and Xylocarpus sp. 


Cc) Water storage tissue exclusively deep seated, for example, 
Lumnitzera and Sonneratia sp. 


d) Leaves devoid of specific water storage tissue, for example, Derns 
heterophy//a which is an associate mangrove species. 


Besides the above, mucus cells which can be regarded as isolated 
water storage cells or as waste product storage cells, have been 
recorded from leaves of Acanthus, Aeglceras, Brugulera, 
Excoecaria, Kandelia, Sonneratia, Rhizophora and Xylocarpus. 
Patches of sclereids or isolated sclereids are found in many 
genera in the pallisade zone or the mesophyll. Salt glands 
responsible for water excretion, are found on the surface of 
leaves of Acanthus, Aegialitis, Aegiceras, Avicennia and 
Lummnitzera species. Oxalate crystal cells are found in the leaves 
of plant species belonging to family Rhizophoraceae. Removal 
of water from leaves takes place by means of special hairs, 
stomata, epidermal cells, epithematic hydathodes and possibly 
also by lenticels hydathodes (Chapman, 1976). 


Besides the above mentioned morphological! adaptations, most of 
the principal mangrove genera viz; Aegiceras, Avicennla, 
Bruguiera, Ceriops, Heritiera, Kandelia, Lumnitzera, Nypa, 
Sonneratia, Rhizophora and Xy/ocarpus etc. are equipped with 
mechanisms for effective dispersal! of their fruits, seeds and 
seedlings by floating in surface waters of tidal rivers and creeks. 
This has enabled the mangrove plant species to get to most of 
the areas where they find suitable habitats for them. The spores 
of the marshy fern species, Achrostichum aureum is distributed 
by wind. The plant produces numerous spores which germinate 
on the ground particularly in the mounds constructed by 
burrowing crabs and mud skippers where they quickly develop 
undergound mhizomes and propagate. On the sandy beaches of 
Gahirmatha coast of Bhitarkanika, fibrous fruits of Cerbera 
odollam, Nypa fruticans as well as seeds and fruits of Thespesia 
populnea etc. are regularly found showing their wider dispersal 
pattem and wider distribution. 
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PHYSIOLOGICAL ADAPTATIONS IN MANGROVE PLANTS 


In deltaic regions influenced by regular tidal actions, the soil 
contains high amount of water but it is unsuitable for various 
physiological processes of plants due to very high concentration 
of salts such as sodium chloride, etc. The mangrove species 
growing in such habitats, therefore, exhibits several xeromorphic 
characters since these plants grow in a physiologically dry habitat. 
Species like Rhizophora, Bruguiera and Avicenn/a are capable of 
survival under great oxygen tension (Chapman, 1962). Therefore 
these plant species are most prominent towards the sea. 


There are three mechanisms of salt regulation in mangroves 
viz; 
(1) SALT EXCLUSION: 


Scholander (1968) described the presence of an uttrafiltter in roots, 
well developed in members of family Rhizophoraceae, enabling 
only selective absorption of ions. They may sustain a low internal 
salinity by means of salt excluding mechanisms in the roots. in 
this type sodium and chloride concentrations are highest in xylem 
sap and do not reach the metabolic cellular environment (Joshi 
et al, 1975). 


(ll) SALT EXCRETION: 


Species of Acanthus, Aegiceras and Avicenna, have salt 
glands an their leaves which secrete salts and also excrete water. 
Sodium chloride concentrations in the xylem sap of these plants 
are normally 10 times that of salt exclusion types and do not 
reach the metabolic cellular environment (Joshi et al, 1975). 


(Ill) SALT ACCUMULATION: 


Species of Excoecaria, Sonneratia and Lumintzera have 
been found to have excessive amount of ions in their organs and 
thus they absorb and accumulate ions and the leaves become 
fleshy. According to Walter (1961) salt accumulating mangroves 
are least dominant and satt excreting species are most dominant. 
In mangroves of Bhitarkanika and Mahanadi delta area, the salt 
exclusion and salt excretion species of the plants are most 
predominant towards the sea. 
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Phytosociology 


The entire area of Bhitarkanika Is crisscrossed by a number 
of creeks, creeklets and rivers which are regularly subjected to 
the action of high and low tides. The Mangroves develop in areas 
which are inundated by brackish water during high tides. 
Depending on the degree of inundation (i.e., daily, fortnightly or 
exceptional high tides), salinity gradient, soil structure and 
characteristics, etc., species composition varies. On the basis of 
structure and composition of species, following types of 
mangrove communities or mangrove associations can be 
recognised in Bhitarkanika and its fringe areas. 


1. Acanthus community — Acanthus tillcifollus forms its 
pure formations in many degraded clearfelled areas. Pure 
patches of Acanthus species can be seen in Bhitarkanika forest 
blocks, islands near Barunei muhana and in up stream of river 
Baitarani where other species have vanished. This is also 
regarded as degradation of mangrove habitat. Under the habitat 
improvement programme in many areas of Bhitarkanika as well 
as in Kantilo forest block of adjoining Mahanadi delta this species 
has been removed and plantation of other suitable mangrove 
Species have been taken up. 


2. Achrostichum Community — The area where the 
mangroves are denunded completely, the fern species 
Achrost/ichum aureum form their associations. In Bhitarkanika and 
Mahisamada forest blocks, the estuarine crocodile (Crocodylus 
Porosus) prefers to build its nests in Achrostichum habitats by 
collecting the leaves of this fern species and other mangrove 
leaves, twigs, etc. Remnants of stumps of other tree species in 
Achrostichum community are the indicators of earlier community 
in such areas. 


3. Aegialitis rotundifolia Community — This association 
is slightly away from the sea but in high saline areas. Aegialitis 
rotundifolia appears more frequently forming thick pure patches 
in Thakurdia forest block and Barunei Gahirmatha forest blocks 
at various sites. A few trees of Rhizophora mucronata, 
Rhizophora apiculata and Brugu/era sp. may also be seen. 


4. Aglaia cucu/ata community — This association is best 
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developed in soft muddy banks of tidal rivers and creeks in less 
saline areas towards the landward side. This community is most 
prominent in Khola creek and some portions of Bhitarkanika main 
river system. 


5. Avicenn/a community — Along the banks of rivers and 
creeks, Av/cenn/a species form their pure community and these 
are also found scattered in other associations forming thick 
pockets. Avicenn/a officinalls is found along the banks of 
Bhitarkanika river and its associated creeks. These associations 
are best developed in the proximal zones facing the sea such as 
in the estuaries of Dhamra, Maipura, along the banks of river 
Baunsagarh, etc. In the coast of Bhadrak and Balesore district 
the Avicennia community has extended for miles into the sea sO 
that there is no foreshore and most part of the community is 
inundated for most of the time. This is also one among the 
primary coloniser species in newly formed muddy islands in the 
sea front and estuaries such as islands of Odsilakandha, 
Mahakuddia, Bagulidia, Kanika sands etc. In the Kanika ex-state 
two forest blocks were named after this species viz, Banipahi and 
Bani Jungle block. In the Maipura estuary all the three species 
viz., A. alba, A. marina and A. officinnalis forms the Avicennia 
community. These species are equipped with pneumatophores. 
it is often associated with a few trees of Sonnerat/la apetal/a and 
Sonneratia caseo!larrs. 


6. Avicenn/a-Excoecar/la Community — This formation is 
towards the land but inundation is frequent. Both constituents 
form their pure patches in association with one another. 
Excoecaria trees often extend seawards where Rhizophora, 
Cerlops and Bruguiera are common. 


7. Brownlowia tersa Community — Along the soft, muddy 
banks of tidal rivers and creeks dense patches of Brownlowia 
fersa community are frequent. These are prominent particularly 
in smaller creeks and away from sea where salinity is less such 
as in Khola, Gokhani and other such creeks of Bhitarkanika river 
systems. 


8. Bruguiera—Ceriops—Rhizophora Community — This 
association is slightly away from the sea. Ceriops faga/is usually 
seen in the middie zone forming pockets where Rhizophora and 
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Bruguiera are denuded. Such association was present in Coconut 
wheeler island up to mid- 1990s but due to sand casting most of 
the trees have died in this island. In this association a few trees 
like Excoecarla agallocha, Xylocarpus sp., Lumnitzera Sps. and 
Clerodendron sps. many also be seen. 


9. Ceriops Community — In muddy tidal river banks and 
also in muddy estuarine areas this plant community is seen but 
not in extensive areas. 


10. Excoecaria agallocha Community — in Thakurdian 
forest block along the Gahimatha coast local people are familiar with 
'Guanpahi' which means pure patch of Excoecara species. This 
formation also forms borders of mangroves. Other species such 
as Heritiera, littoralis, Hibiscus tillaceus, Cynometra Sp, etc., may 
join this formation as in ‘Bagagahana' the heronry of Bhitarkanika 
wildlife sanctuary. 


11. Heritiera l/ittora/is Community — This community is 
always found in less saline areas in hard muddy substratum 
where the soil has more or less stabilised. Therefore, this 
community is always found bordering the mangroves. Other 
species like Pongamia pinnata, Xylocarpus sp., Thespesia 
Populnea, Hibiscus tiliaceus, Excoecaria agallocha, Intsia bizuga, 
Cynometra ramiflora, Cerbera odo//am in association with many 
woody climbers such as Derris sp. and epiphytes such as Hoya 
parasitica etc. are the prominent constituents of this community. 
In 'Bagagahana’', the heronry site such association of Heritiera 
with Excoecaria sp., Cynometra sp., and Hibiscus sp., can be 
seen. 


12. Hibiscus tiliaceus Community — This community is 
found away from the sea in banks of tidal rivers. This is more frequent 
in certain areas along the banks of Khola creek and in the banks 
of Bhitarkanika rivers at relatively higher grounds which are 
inundated less frequently. In the heronry of Bhitarkanika forest 
block they can be found bordering the mangrove associations like 
Heritiera, Excoecaria, Cynometra, etc. 


13. /pomoea pes-caprae Community — Along the sandy 
beaches, in the sand dunes and also in sandy islands like wheeler 
islands /pomoea pes-caprae, a common creeper forms either 
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pure patches or associates with other /pomrmoea species and beach 
vegetation viz., Launea pinnatifida etc. These communities are 
not true mangroves but are found in mangrove habitats which 
are occasionally inundated by tidal water or sea water. 


14. Kandelia cande/ Community — This formation is seen 
away from the sea on more or !ess a soft muddy substratum in 
less saline areas. This community is best developed in the muddy 
banks of Bhitarkanika river system. 


15. Myriostachya-Porteresia Community ~ Along the soft, 
muddy banks of tidal rivers and creeks Myriostachya wightiana, 
a common economically important creeper forms pure patches 
or associated with Porteresia coarctafa locally known as 'Dhani 
dhana'. This is prominent in banks of Bhitarkanika river, Patsala 
river, Ranahansua river and muddy islands like Bagulidia and at 
‘Barunei muhana' etc. 


16. Lumnitzera Community — This formation is slightly 
away from the sea on more or less a muddy substratum and can 
be seen on the right side of the Gupti-Satabhaya road. 


17. Pandanus Community — Along borders of sea beaches 
or sand dunes of sea shore, dense patches of this community 
are frequent particularly in Satabhaya and Kanhupur village sites 
along the Gahirmatha coast. Along the banks of Khola creek, 
associations of the ‘Luni kia' Pandanus fascicu/aris can also be 
seen. 


18. Phoenix paludosa Community — This community is 
seen in areas which are subjected to heavy biotic pressure. In 
‘Chinchin muhana' pure formation of this palm species is seen 
which extends in a vast area in a width of 3-4 kms. 


19. Rhizophora Community — Rhizophora apiculata and 
Rhizophora mucronata are the dominant constituents of proximal! 
zones facing the sea and also in less saline areas like the 
Gokhani creek. Rhizophora sty/osa though absent in Bhitarkanika 
it is present in the same association in the fringe areas of 
Mahanadi delta. 


20. Rhizophora-Bruguiera Community - This community 
is more prominent in the inside of tidal affected forest blocks. 
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Bruguiera gymnorrhiza is the most prominent species of genus 
Bruguiera. It is a dominant partner of the Rhizophora-Bruguiera 
community. At localised places, Bruguiera parviflora forms 
association with Rhizophora apiculata and Rhizophora mucronata 
B. cylindrica, B. sexangu/a are the rare constituents of the 
community at same sites. 


21. Rhizophora-Avicennia-Excoecaria community — In 
some areas A. marina are the most dominant species towards 
the sea. In the more protected places of Gahirmatha coast, the 
mangal formation had carried itself right into the sea so that 
during the tide most of these plants are submerged so much so 
that it appears that trees are floating into the sea. In recent years 
parts of Thakurdia and Barunei-Gahirmatha forest blocks have 
been eroded due to sea erosion and the stumps of dead trees of 
Rhizophora and other species can be seen in the intertidal zones 
during low tides. Dead stumps of Rhizophora sp. can also be seen 
on sandy beaches along Gahirmatha coast. 


22. Sonneratia apeta/a Community — This formation is 
best developed along the soft muddy banks of Bhitarkanika river. 
Sonneratia apeta/a are large trees and can be seen in the fore 
front of river and creek banks. This is a quick growing species 
and quickly establishes itself in newly surfaced islands at the 
confluence point of large rivers and estuaries. Thus the species 
can grow in both low and high saline areas. In Maipura estuary 
the species is found in Av/icennia Community 


23. Spinifex Community — Along the sandy beaches, in 
the small sand dunes along Gahirmatha coast and also in sandy 
islands like wheeler islands, another beach vegetation Spinifex 
Sp. locally known as ‘Guda Kanka' forms pure formations and 
helps to stabilise the sand dunes. These communities are not true 
mangroves but are found in adjoining mangrove habitats. 


24. Suyaeda Community — This community is more 
apparent bordering the beaches, islands and at higher grounds 
which are rarely inundated by tides. Suaeda sp. locally known as 
'gina saga’ appears more frequently forming pockets in the middle 
zones at relatively higher grounds when other mangrove tree 
Species present in the area is denuded. Pure patches can be seen 
in Kalibhanjdia island adjoining Dhamra river, in Bhitarkanika 
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forest block, eastern side of Bagulidia island and in Habalikhati 
adjoining Thakurdia forest block. Presence of Suaeda sps. is 
considered as an indicator of degradation of mangrove habitat. 


SILVICULTURAL FEATURES IN MANGROVES 


It is found that mangrove species are best suited to natural 
regeneration rather than artificial fellings within the fixed ecological 
conditions. Therefore, natural conditions of the land, tidal amplitude 
and soil conditions are important parameters. It is thus imperative to 
have ideal regeneration, exploitation and management of mangrove 
forests. Thorough knowledge of coppicing potential is required before 
prescribing management interference, if at all required. Certain species 
like Excoecaria agallocha, Lumnitzera racemosa, Phoenix 
paludosa and Acanthus ilicifolius are known to coppice profusely. 
Therefore, thorough knowledge of mangrove-adaptation in the 
estuarine environment is of prime importance in silvicultural 
practices. 


Plantations of Avicennia, Rhizophora, etc. have been tried by 
Forest Department using the propagules. Especially, in the areas where 
evictions have been done, the planting is taken up immediately. 
In Mahanadi delta, plantations have been initiated in Batighar, 
Jamboo, Hetamundia areas with mixed levels of success. 
However, experimental plantation on degraded forest land in 
Krushnapriyapur over an area of 40 Hectares hasbeen quite 
successful. Due to excessive biotic interference the area got 
degraded and only Phoenl/x pa/udosa remained. Tidal flow was 
restored to this area by digging channels and propagutes of 
Avicennia and Rhizophora were planted. This plantation is still 
surviving against all odds. 


A number of species are being tried in the nursery. These 
nurseries are preferably located at places like Khola, Dangmal, 
Krushnapriyapur where tidal water reaches the nursery. Species 
like Sonneratia, Avicennia, Herntiera, Cerbera odal/lam, etc. are 
being tried here. But major threat to the artificial planting process 
remains from heavy biotic pressure and encroachments for prawn 
culture. 
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CHAPTER - V 


THE FAUNAL DIVERSITY OF BHITARKANIKA 


Bhitarkanika presents a variety of habitats, microhabitats 
and climatic conditions. Therefore, the faunal component and 
faunal diversity is also extremely high in comparison to other 
mangrove forest areas of Orissa. The habitat diversity includes 
agricultural fields, rivers, fresh water ponds, rich mangrove 
vegetation, tidal rivers, creeks and creeklets; estuaries; mud flats; 
fresh water and brackish water wetlands; nverine islands; offshore 
islands; muddy and sandy coastline etc. which provide home for 
a varied and large number of animal species. Mangroves serve 
as roosting, nesting, feeding, breeding and nursery ground of 
several faunal groups and thus play a key role in the food web of 
tidal rivers, tidal forests and in the estuarine food web. Mangrove 
plants are the source of rich food for the organisms of the 
mangrove-ecosystem. The animals that are associated with the 
mangroves cover a wide range of invertebrate and vertebrate 
groups. There are several species of crustaceans, molluscs and 
other invertebrates including protozoans and zoo planktons. The 
vertebrate fauna includes a wide variety of fishes, amphibians, 
birds, reptiles and mammals including aquatic mammals. 
Because food and shetter is not a limiting factor in Bhitarkanika, 
the numbers of animals of a species are also very rich. 
Bhitarkanika sanctuary is home for the largest number of salt 
water crocodiles in the Indian subcontinent. The heronry at 
‘Bagagahana’ provides nesting and living space to about 80,000 
water birds for their colonial nesting during rainy season where 
as the numerous wetlands scattered throughout the sanctuary 
serve as feeding and wintering grounds for more than 50,000 
migratory birds during winter and early summer months. The 
Gahirmatha beach which serves as the eastern boundary of the 
sanctuary is the world's largest nesting ground of the endangered 
olive ridley sea turtle, Lepidochelys olivacea. 
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Plate 4.17 — Pure patch of Phoenix paludosa coming up in clear felled areas 
It extends over miles together near ‘chinchin’ muhana’. 


Plate 4 18 - Pure stands of Sonneratia apeta/a on the 
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Plate 4.19 — A plus tree of Avicennia a/ba in Bhitarkanika forest block 
which Is the ‘sanctum sanctorum of the sanctuary. 


Plate 4.20 - Suaeda species In degraded,mangrovedheabltate,;: 
Ecorestoration of mangroves have been done In such areas. 


Plate 5.1 — Open billed storks at thelr nests in the heronry at 'Bagagahane’. 
The open blll stork Is the most numerous of India's various storks. 
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Plate 5.2 — Painted Storks feeding In the muddy river banke at the 
confluence point of Malpura and Ranahansua rlvers. 


Plate 5.3 - Pintails flying over Bhitarkanika’s mangrove forest. 


Plate 5.4 =Bramhiny kite. The specles has become extremely rare In the state. 
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Plate 5.5 - Crow pheasant seen in Mangroves 


Plate 5.6 — A marine crab along the coast of Bhitarkanika. 
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Plate 5.7 -— A Ghost Crab along Gahirmatha coast. 


Salt water crocodlle (Crocodylus poross), the species that symbollses 

Bhitarkanika. No animals In Bhitarkanika can be more spectacular than 

these glant specimens of estuarine crocodiles. At one time they were 

very କପ rice ¢: hoa by skinitredera; but-here I arg.now speclsl 
nt 


Plate 5.9 - An olive ridley sea turtle, Lepidochelys olivaces, 
on the nesting beach 


Plate 5.10- A Juvenile Hawkeblll sea turtle, Eretmochelys Imnbricata. Among 
indla'es many epecles of sea turtles, none les more beautiful than the 
hawkeblll sea turtles. With its colourful carapace It never falls to evoke 
exclamations of admiration from’ ari oheforturnate:Groughtorsee one. 


Plate 5.11 — 


Plate 5.12 - 


The Bengal vulture, Vulture benga/ens/s is a useful scavanger. These 
scavangers are becoming rare due to habitat loss. These common 
vultures skies at very high altitudes looking for food and watching 
each other. 


The large water monitor (Varanus salvator) Is one of the many 
strange amphiblous creatures that llve In Bhitarkanika. it prowls the 
Labyrinth of muddy channels digging up the eggs of crocodiles and 
climbs trees for killing nestingpblrde-.and thelr,eggsBhitarkanlka Is 
the home of all the 3 specles of Indian monttor lizards. 
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In Bhitarkanika the animal species are distributed in distinct 
zones throughout the sanctuary depending upon surrounding 
plant community and other environmental factors such as soil 
type, salinity, tidal flooding etc. The present work is an attempt 
to bring together the names of different faunal groups including 
vertebrates and invertebrates, particularly different classes of the 
higher vertebrates, for ready reference and make it easier to 
improve upon the list in future. This will help in the protection, 
research and conservation of the many rare, vulnerable and 
endangered species for providing required inputs necessary for 
long term scientific management of the species and their habitats. 


INVERTEBRATES 


MACROFAUNA 


The qualitative and quantitative data provided by Sarma et 
al. (1997) has brought to light as many as 60 genera and 64 
species of sedimentary macrofauna inhabiting the littoral 
sediments of Bhitarkanika mangrove ecosystem. The details of 
the sedimentary macrofauna are as follows (Table 5.1) : 


Table - 5.1 QUALITATIVE COMPOSITION 
OF LITTORAL BENTHIC MACROFAUNA OF BHITARKANIKA 


Phylum - Protozoa 
Class - Rhizopoda 
Order - Foraminifera 
Genera and Species 


1. Polystonella sp. 
2. Roftalia beccari 


Phylum - Coelenterata 
Class - Anthozoa 
Sub-class - Hexa corallia 
Genera and Species 
4. Lobophytum sp. 
2. Sclerophytum sp. 
3. Gyrostoma Sp. 
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Phylum - Annelida 
Class - Chaetopoda 
Order - Polychaeta 
Family - Aphroditidae 
Genera and species 


1. Polydontes sp. 

2. Polynoe sp. 
Family - Pisionidae 
Genera and species 

1. Pisione sp. 
Family - Amphinomidae 


Genera and species 
1. Pseudoeyrythoe sp. 
2. Eurythce sp. 
Family - Eunicidae 
Genera and species 
1. Morophysa sp. 
2. Lumbriconerels Sp. 
Family - Syllidae 
Genera and species 
1. Odontosyilis sp. 
Family - Nearidae 
Genera and species 
1. Nereis Chilikansis 
. Nereis sp. 
. Pseudo nerels Sp. 
. Perinerels Sp. 
. Lycastis indica 
. Lycastic meraukensIs 
. Platynereis Sp. 
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Family - Heslonidae 
Genera and species 


1. Leocrat/ides sp. 
2. Podarke sp. 


Family - Glyceridae 
ene d [ 


1. Glycera sp. 
2. Gonlades sp. 


Family - Phyllodocida 
Genera and species 

1. Phyllodoce sp. 
Family - Spionidae 
Genera and species 


1. Prinospla sp. 

2. Scolelepis sp. 
3. Nenne sp. 

4. Polydora sp. 


Family - Magilonidae 
enera and species 


1. Magl/ona sp. 
Family - Owenidae 
Genera and species 
1. Myriochele picta 
Family - Maldanidae 
Genera and species 


1. Axlothella sp 
2. Clymene Sp. 


Family - Chaeptopteri 
Genera and species 
1. Mesochaeptopterns Sp. 
Family - Terebellidae 
Genera and species 
1. Thelepus sp. 
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Family - Ophellidae 
Genera and species 


1. Ammotrypane Sp. 


Family - Capitellidae 
Genera and species 


1. Capitelluthis sp. 
2. Capitella sp. 

3. Heteromastus sp. 
4. Notomastus sp. 


Family - Sabellidae 
Genera and species 
1. Dasychone sp. 
Phylum - Arthropoda 
Class - Crustacea 
Order - Cumacea 
(Species undetermined) 


Order - Tanaidaceae 
Genera and species 


1. Leptocheta sp. 
2. Tanalas Sp. 
3. Pseudotana/as Sp. 


Order - Isopoda 
Genera and species 
1. Cirolinea sp. 
2. Exosphaeroma Sp. 


Order - Amphopoda 
Genera and species 


1. Corophium sp. 
2. Ampelisca Sp. 
3. Hyale sp. 
4. E/lasmopus Sp. 
Order - Decapoda 
Sub-order - Reptantia 
Section | - Macrura 
Genera and species 


1. Acefes Sp. 
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Section It - Anomura 
Genera and species 
1. Emirita sp. 


Section Ill - Brachyura 
Genera and species 


1. Ocypoda macrour 

2. Ocypoda platytarsus 

3. Ocypoda ceratophthalmus 
4. Scylla serrata 


Phylum - Mollusca 
Class - Gastropoda 


Genera and species 


1. Umbonium sp. 
2. Epitonium sp. 
3. Hydrobis sp. 
4. Nasa orisensis 


Class - Pelecypoda 
Genera and species 
1. Tapes sp. 
2. Chardium sp. 
3. Paphia sp. 


Class - Scaphopoda 
Genera and species 
1. Dentalium sp. 


These sedimentary macrofauna belonging to diverse 
macrofaunal taxa includes 37 genera belonging to 18 families of 
polychaetes. The above species of macrofauna belongs to 21 
taxonomic groups viz; Anthozoa, Nemertinea, Turbellaria, 
Sipunculida, Polychaeta, Isopoda, Amphipoda, Tanaidaceae, 
Cumacea, Macrura, Anomura, Brachiura, Brachiopoda, 
Chaetognatha, Pelecypoda, Gastropoda, Scaphopodira, 
Ophiuroidea, Megalopae, Post-megalopae and insect larvae. This 
study has indicated that the macro and meiofaunal communities 
of Dangmal, Bhitarkanika and Gahirmatha are stnikingly different 
from each other (Table 5.2). The peak periods of abundance 
evidenced by the presence and abundance of juvenile and 
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subadult stages of the macrofaunal population suggests the 
breeding periodicity of the organisms. The monsoonal periods 
experience population destruction Indicating the adverse impact 
of dilutions of the ambient mediums caused by the precipitation 
runoff and floods of the river systems. The pre-monsoonal high 
water temperature synchronises with the high densities of the 
macrofauna. The high salinity and temperature appears to cause 
the breeding of the organisms resulting in high faunal densities. 


Table - 5.2 


QUALITATIVE COMPOSITION AND SPECIFIC 
DISTRIBUTION OF POLYCHAETAN FAMILIES, GENERA 
AND SPECIES OF BHITARKANIKA MANGROVE 
ESTUARINE SEDIMENTS. 


Family Genera and species Gahirmatha Ekakula Dangmal 


Aphroditidae Polydontes sp. - + + 
Polynoe sp. - 
Pisionidae Pisione sp. 
Amphinomidae Pseudoeyrythoe sp. — 
Eurythce sp. — 
Eunicidae Morophysa sp. — 
lumbriconereis sp. + 
Syllidae odontosyllis sp. - 
Nearidae Nereis chilkansis - 
Nereis sp. - 
Pseudonereis sp. — 
Perinereis sp. - 
Lycastis indica - 
Lycasts meraukensis - 
Platynereis sp. — 
Hesionidae Leocratides sp. - 
Podarke sp. — 
Glyceridae Glycera sp. 
Goniades sp. - 
Phyllodocida Phyllodoce sp. — 
Spionidae ~ Prinospio sp. 
Scolelepis sp. 
Nerine sp. 
Polydora sp. 


+ 
1 + | + | + 


+ | | + + + + + + + + + + + + + + + + + + । 
+ + + | । + ! 


1+ + 4 
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Magllonidae Magilona sp. - - 
Owenidae Myrlochele picta - - 
Maldanldae Axtothella sp. - - 

Clymene sp. - 


Chaeptopterr Mesochaeptopteris sp. - 
Terebellidae Thelepus sp. - 
Ophellidae Ammotrypane sp. - 


Capltellldae Caplitelluthis sp. - 
Capltella sp. - 
Heteromastus sp. - 
Notomastus ep. - 


Sabellidae Dasychone 8p. - - 


+ = Family/Genera/Species Present 
+ = Family/Genera/Species Absent 


+ + + + + + + + + + + + 
I 


MEIOFAUNA 


The meiofauna comprised of 30 taxonomic groups viz ; 
Nematoda, Turbellaria, Copepoda, Polychaeta, Foraminifera, 
Ostracoda, Halacarida, Bivalve, Kinorchyncha, Gastrotricha, 
Oligochaeta, Gastropoda, Monobryozoa, Cumacea, Rotifera, 
Holothuria, Isopoda, Nemertina, Archiannelida, Solenogaster, 
Pycnogonida, Halamohydra, Amphipoda, Loricifera, Tunicata, 
and Brachiopoda. As many as 34 genera and 55 species of 
harpacticoid copepods belonging to 16 families have been 
encountered in the study area of Bhitarkanika. The qualitative 
composition and specific distribution of polychaetan and 
ଞ୍ଜ families, genera and species in three areas of 
Bhitarkanika mangrove estuarine sediments (viz; Gahirmatha, 
Ekakula and Dangmal) as provided by Sarma et al (1997) are 
given in Table 5.2 and 5.3. The Harpacticoid genera namely 
Diarthrodes and Rhizothrix are discovered for the first time from 
the Indian Coast. 


The trophic diversity, niche diversity, species diversity, 
abundance of food, replacement of D.O., organic matter of the 
sediments etc. are some of the factors known to contribute to 
the enrichment of the faunal densities in the surface sediments. 
The meiofaunal densities, in general, decreased by 5-8 
magnitudes with the increasing depths. The relative compactness 
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of the sediments with increasing depth, paucity of food items, 
oxygen depletion approximating anoxic conditions, increasing 
BOD and COD, reduction in the moisture content appear to hold 
the key for impowerishmént of the densities of the meiofauna at 
5-10 cm depth. These observations substantiate the need to 
conserve the littoral biodiversities and bio-standing stocks against 
reclamation and erosion. 


Table - 5.3 QUALITATIVE COMPOSITION AND SPECIFIC 
DISTRIBUTION OF COPEPODAN FAMILIES, GENERA AND SPECIES 
OF BHITARKANIKA MANGROVE ESTUARINE SEDIMENTS 


FAMILIES GENUS SPECIES GAHRMATHA EXANUAA DANGMAL 
1. Longipediidae Longipedia Longipedia kikuchii + — 
Longipedia coronata = + = 
Longipedia rosea = + + 
2. Canullidae a) Canuella Canuella furcigera + + 
b) Scotolana Scotolans sp. = + + 
c) Brianola Brianola sp. = —- + 
3. Ectinosonidae a) Ectinosoma Ectinosoma melaniceps+ —- -— 
Ectinosoma dentatuym + -—- -— 
Ectinosoma reductun + - = 
Ectinosoma sp. + - = 
b) Enosetella Arenoste!la selosus + - 
c) Microsetella Microsetella norvequica + -—- -— 
d) Moodtiella Moodtiella ornamentalis + - -— 
e) Halophytophilus Halophytophilus sp. = - + 
4. Parastenhelidae Parastenhelia 
Parastenhelia 
ofgochaeta + - + 
Parastenhelia horneli + - - 
Parastenhelia secunda -— - + 
Parastenhella sp. = + + 
5. Diosaccodae a) Stenhelia Stenhelia nixta + - 
Stenhelia sp. = - + 
Stenhelia (Delavalia) 
clavus + = = 
Stenhelia (Delavalia) 
breviseta + = = 
Stenhelia (Delavalia) 
indica -— —- + 
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Stenhelia (Delavalia) 


bifidiia = —- + 
Stenhelia (Delavalia) sp.+ - + 
b) MetamphiascopsisMetamphiascopsis sp. = -—- + 
c) Amphiascopsis Amphiascopsis cintus + - = 
d) Diosaccus Diosaccus sp. + = 
e) Amphiascus Amphiascus sp. = =+ 
6. Anetridae Nitocra Nitocra sp. + —- + 
7. Tetragonicipitidae 
Phillopodopsyllus 
Phyloopodopsyllus 
gracilipes + 
Phyllopodopsyllus sp. -— + + 
8. Cyclindropsylidae 
a) Psammastacus 
Psammastacus 
spinicaudatus + - = 
Psammastacus sp. + - 
b) Arenopontia 
Arenopontia indica + - 
Arenopontia sp. + - 
c) Leptastacus 
Leptastacus sp. + - - 
9. Laophontidae a) Paralaphonte 
Paralaphonte sp. + - = 
b) Laphonte Laphonte 
quinquespinosa -— + -— 
Laphonte chathanensis - + -— 
Laphonte sp. = -—- + 
c) Cleta Cleta secunda = - + 
10. Canthocamptidae 
a) Mescochra Mescohra sp. = + + 
11. Harpacticidae a) Harpacticella 
Harpacticella lacustris -— + + 
12. Cletodiae a) Rhizothrix Rhizothrix sp. =+ 
b) Enhydrosoma 
Enhydrosoma sp. =+ 
13. Thalestridae a) Eudactylopus 
Eudactylopus sp. = - + 
b) Diarthrodes 
Diathrodes brevipes = - + 
c) Neodactylopus 
Neodactylopus sp. = -—- + 
d) Dactylopusia 
Dactylopusia sp. = - + 
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14. Cyclopldae a) Cyclopina Cyclopina intermedia + = 
Cyclopina longifurca = + = 
15. Cyclopidae a) Halicyclops 
Halicyclops tennispina + = 
16. Otthonidae a) Olthona Oithona sp. = + = 


So far as the seasonal density variation of melofaunal taxa 
in Bhitarkanika Is concemed, in general, the monsoonal and post- 
monsoonal densities were relatively lower than those of the pre- 
monsoonal months. The abrupt dilution of the ambient waters 
during the dilution of the salinity uptill the early half of the post- 
monsoons appear to take a heavy toll of marine and estuarine 
melofauna and responsible for the lowering of their densities. 
With the Improvement of the amblent salinity conditions, the 
population Increased leading to high faunal densities in the late 
post-monsoons and pre-monsoons months. 


The results of the study indicate strong influence and impact 
of the tidal levels on the meiofaunal communities. The inter- 
taxa relationships at different tidal levels were also significant. 
The density distributions and the observed fluctuations among 
the meiofaunal population at the study sites, therefore, appear to 
signify the influence of the inter-taxa relations at a given tidal 
level. Hence, the significance of tidal levels as such is not striking 
in determining the densities, abundances and fluctuation patterns 
of the meiofaunal taxa. 


FISHES 


Mangrove ecosystem supports a range of interconnected 
food chains which directly sustain the fisheries to exist. Algae and 
detritus sustain shrimps and prawns which provide a food source 
for species such as Bhekti (Lates Sp.), Cat fishes, etc. Fish and 
prawns spend most of their adult life at sea and return to the 
mangrove areas where they spend their early life. Some of the 
commercially important fishes are llisha (Hi/sa i/lisha), Khainga 
(Mullet Sp.), Bhekti (Lates calcife}, Kantia (Mustus gulio), Kokill 
or Anchovy (Colilia dussumier} etc. Some fish species that are of 
interest as aquarium fishes include Rice fish (Oryzias melastigma), 
Panchax (Ap/ocheilus ponchax), puffer fish (Chelonodon fluviatilis), 
Terapon jarbua, Acher fish (Toxotes Jaculafo\, Climbing Perch 
(Anabas testudineus), Dwarf gourami (Colisa /alia), Species 


Digitized by srujanika@gmail.com 


115 


Eleotrid (S/eepen, glass fish (Chanda Sp.), pipe fishes, mud 
skippers (Perophthalmus and Boleophtha/lmus $2.) etc. The mud 
skippers are able to survive short perlods of aerlal exposure, ship 
around on the water and mud and build chimney tike burrows In 
muddy banks of river and creeks through out the sanctuary. 


SEDIMENTARY ICTHYOFAUNA 


Sarma et al (1997) have recorded as many as 2 familles, 8 
genera and 9 species of littoral sediment dwelling gobiid fishes 
In the sampling sites (Dangmal and Ekakutia) of Bhitarkanika 
signifying the littoral estuarine benthos a suitable habitat for the 
proliferation of blodiversities of the Icthyofauna. Besides the 
gobild fishes, 16 species of other fishes belonging to 15 genera 
and 14 families have been recorded by the above authors from 
fish landing stations like Talachua and Bagapatia. The qualitative 
composition and distribution of fishes collected from different 
stations of Bhitarkanika mangrove estuary in relation to average 
values of PH, salinity etc. is given in table 5.4 which includes as 
many as 22 genera and 25 species belonging to 15 families. 


Table - 5.4 


QUALITATIVE COMPOSITION AND DISTRIBUTION OF FISHES 
COLLECTED FROM DIFFERENT STATIONS OF BHITARKANIKA 
MANGROVE ESTUARY IN RELATION TO AVERAGE VALUES OF 

pH, SALINITY AND % O.M. 


Stations 


Family Taxa Dangmal Ekakula 
pH - 7.42 pH - 7.14 
Salinity - 6.77 Salinity - 27.81 
% O.M. - 2.07 % O.M. - 0.24 


Mugilidae mugil (juvenile) sp. —- + 
Mugil speiqleri —- + 
Percidae Lutianus sp. + 


Lates calcarifer 
Culpidae Coilia borneensis 
Silurndae Arius arius 


Bagridae Mystus qulio 
Scombre- 


+ + + | 
] 


| 
+ 
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sociadae Belone stronglylurus - + 
Squami- 
pinnes Scatophaqus arqus + - 
Muraenidae Anguilla bicolor - + 
Pleuronec- 
tidae Cynoglossus brevirostis  -— + 
Scianidae Umbrine dussumieri - + 
Gymno- 
donte Tetrodon virdipunctatuys + + 
Carangidae Carans dieddeba - + 
Trichiuridae Trichiurus muticus - + 
Sciaenoidae 
Sciaepodes pama + + 
Gobiidae Boleophtha!mus boddarti + - 
Scartelaos histophrus —- + 
Periophthalmus 
chrysospilus - + 
Periophthalmus pearsei  -— + 
Glossogobius giuris — + 
Pseudoapocryptes 
lanceolatus - + 
Stigmatogobius sadanundio—- + 
Odontamblyopus 
rubicundus - + 
Trypauchen vagina - + 


Though there is a high diversity of fish species within the 
sanctuary area, detailed surveys are yet to be done for preparing 


a check list of fish species diversity. 
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AMPHIBIANS 


The study of amphibians of Bhitarkanika has remained 
comparatively poor in contrast to the studies in other higher 
vertebrate groups such as reptiles, birds and mammals. Very little 
study has been made so far on the bioecology, habits, habitats 
and life history of different amphibian fauna in this deltaic 
complex. Out of the recorded list of 19 species of amphibians of 
Orissa (Mishra et al., 1996), Bhitarkanika has a total of only 5 
species belonging to 3 genera and 2 families. It includes Family 
Bufonidae (1 species), Family Rhacophoridae (1 species) and 
Family Ranidae (3 species). The detailed list of amphibian fauna 
are as follows : 


FAMILY BUFONIDAE 
GENUS BUFO (Lauranti) 


1. Bufo melanostictus (Schneider, 1799) 
(Common Indian Toad) 


Status and It is the commonest toad of Bhitarkanika. 

Distribution It is nocturnal in habit and feeds on 
arthropods and invertebrates. 

FAMILY RHACOPHORIDAE 

GENUS POLYPEDATES (Tschudi) 


1. Polypedates maculatus (Gray, 1834) 
(Common Tree Frog) 


Status and Distribution : This species of frog is nocturnal in 
habit. During day time, it prefers to stay 
under banks of trees, inside the holes or tree 
trunks, inside thick bushes and roofs of 
thatched village huts. It also prefers to stay 
in moist and dark corners of houses. The 
species feeds on insects during nights which 
are attracted towards light sources. I 


FAMILY RANIDAE 
GENUS RANA (Linnaeus) 
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1. Rana cyanophlyct/s (Schnelder, 1799) 
(Skipping Frog or Indian Skipper Frog) 


Status and Distribution : It is Included in Schedule-IV of the 
Wildlife (Protection) Act, 1972. This is the 
commonest frog found in the entire area in 
mostly fresh water habitats. The specles is 
normally found to float on the surface of 
water and sometimes found sitting on the 
muddy banks of fresh water ponds and 
ditches probably in search of food. 


2. Rana l/imnocharis (Boie, 1835) 
(Indian Cricket Frog or Paddy Field Frog) 


Status and Distribution : It is included in Schedule-IV of the 
Wildlife (Protection) Act, 1972. This is a 
common species of frog mostly found inside 
bushes growing on moist soil by the side of 
fresh water habitats and agricultural fields. 
During day time it is often found under the 
heaps of different materials kept on moist 
grounds. 


3. Rana tigerina (Daudin, 1803) 
(Indian Bull Frog) 
Status and Distribution : It is included in Schedule-IV of the 
Wildlife (Protection) Act, 1972. This is also 


another common species of frog found In 
Bhitarkanika area. 
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REPTILES 


In the whole of South-East Asia as well as In the northern 
Indian Ocean countries Bhitarkanika Is famous for its reptilian 
fauna. It Is an unique reptilian refuge. The reptilian fauna Is 
largely dominated by Indo-Chinese elements. With it's numerous 
creeks, nullah, tidal rivers and good mangrove cover, the 
Bhitarkanika sanctuary in Orissa is home for the largest number 
of estuarine or the salt water crocodiles in the Indian sub- 
continent. The longest estuarine crocodile of the world measuring 
more than Seven meters long are located here. Partial albino 
specimens (sankhua variety as they are locally known) are also 
found. The sanctuary is the home for all the three species of 
Indian monitor lizards including giant specimens of India's largest 
lizard, the water monitor lizard (Varanus salvator growing up to 
2.5 metres length. The sanctuary also holds endangered snakes 
like indian Python (Python molurus), King cobra (Ophiophaqus 
hannah) as well as ample number of a variety of other Snake 
species. Gahirmatha coast which forms the eastern boundary of 
this sanctuary is the world's largest nesting ground of the 
endangered olive ridley sea turtle, Lep/dochelys olivacea. Out of 
a total of 110 species of reptilian fauna found in Orissa (Mishra 
et at., 1996), Bhitarkanika has a tota! of 42 species recorded so 
far belonging to 22 families (Kar 1998 - in press). It includes 4 
Species of marine turtles (Family Cheloniidae and 
Dermochelidae); 3 species of hard shelled fresh water terrapins 
(Family Emydidae); 4 species of soft shelled fresh water terrapins 
(Family Trionychidae); 11 species of lizards (Family Agamidae 
or the Garden Lizards 2 species; Family Chamaeleonidae one 
species; Family Scincidae or the skinks 3 species; Family 
Gokkonidae or the Geckos 2 species; Family Varanidae or the 
monitor lizards 3 species); One species of the indian Crocodilians 
(Family Crocodylidae 1 genus and 1 species); and 19 species of 
snakes (Family Boidae : 1 genera, 1 species; Family Colubridae 
: 4 genera, 5 species; Family Dipsadidae : 1 genera, 1 species; 
Family Homalopsidae : 2 genera, 2 species; Family Natricidae : 
2 genera, 2 species; Family Typhlopidae: 1 genera, 1 species; 
Family Elapidae : 2 genera, 3 species; Family Hydrophidae : 2 
genera, 2 species; Family Viperidae : 2 genera, 2 species) 


Digitized by srujanika@gmail.com 


120 BHITARKANIKA : MYTH AND REALITY 


The detailed list of Reptilian Fauna is as follows : 


CLASS REPTILIA 

ORDER CHELONIA OR TESTUDINES 

FAMILY DERMOCHELIDAE (Siebenrock 1909) 
(Marine Turtles) 

GENUS DERMOCHELYS (Blanville 1816) 


1. Dermochelys coriacea (Linnaeus 1766) 
(The Leatherback Sea Turtle or Leathery Sea Turtle) 


Status : Schedule-I| as per Wildlife (Protection Act, 1972; 
Endangered - as per Red Data Book Categories of 
IUCN); included in Appendix-I of CITES. This is the 
largest species of marine turtles of the world with a 
recorded maximum weight of 725 kg (average about 
400 kg) and carapace length varying between 140 to 
180 cm. Though the species occurs in coastal 
waters, its nesting has not yet been confirmed. 


FAMILY CHELONIIDAE (Gray 1825) 
(Marine Turtles) 
GENUS CHELONIA (Brongniart 1800) 


1. Chelonla mydas (Linnaeus 1758) 
(The Green Sea Turtle) 


Status : Schedule-] as per Wildlife (Protection) Act, 1972; 
Endangered as per Red Data Book Categories of 
IUCN); Included in Appendix-l of CITES. 


This is the largest hard shelled species of living 
marine turtles and is considered to be the most 
valuable species of reptile in the world. It rarely 
occurs in the coastal water of this region. Only once 
there was an unsuccessful nesting attempt of this 
species at the Ekakulanasi ridley rookery in mid- 
1990's. 


GENUS ERETMOCHELYS (Fitzinger 1843) 
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2. Eretmochelys imbricata (Linnaeus 1757) 
(The Hawksbill Sea Turtle) 


Status : Schedule-! as per Wildlife (Protection) Act, 1972; 
Endangered as per Red Data Book Categories of 
IUCN; Included in Appendix-! of CITES. 


This is the most colourful species of marine turtle which is 
easily distinguished by the strongly overlapping shields of the 
carapace. A fully grown adult hawksbill generally attains a weight 
between 60-120 kg; the largest record so far is 140 kg. The 
average carapace length is about 60-65 cm though it may reach 
upto 85 cm. Hawksbilis have the characteristic beautiful yellow 
mottling on dark brown background which distinguishes this 
species from other species of sea turtles. 


The hawksbill is widely distributed in tropical seas. They are 
particularly numerous around coral reef areas. The specimen is 
omnivorous but inclined to be largely carnivorous; feeding on 
fishes, crustaceans, molluscs, sponges and other invertebrates 
as well. 


In the coastal waters off Bhitarkanika, Juvenile hawksbill sea 
turtles have often been recorded but the nesting by adult 
individuals have not yet been confirmed. 


GENUS LEPIDOCHELYS (Fitzinger 1843) 


1. Lepidochelys olivacea (Eschscholtz 1829) 
(The Olive Ridley Sea Turtle) 


Status : Schedule-! as per Wildlife (Protection) Act, 1972; 
Endangered as per Red Data Book Categories of 
IUCN); Included in Appendix-I of CITES. 


Olive ridleys are the smallest of all sea turtles. These are 
the only species of sea turtle which nests along Gahirmatha coast 
of the sanctuary as well as along the entire length of Onssa's 
coastline where ever there exists a suitable sandy sea beach. 
Adult is olive brown above and yellowish below. The species is 
distinguished by the presence of five or more coastal shields on 
carapace. Carapace length varies between 56.5 to 75 cm. A fully 
grown female at the time of breeding ranges from 40 to 60 kg in 
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body weight. its head is large and triangular. The coastal scutes 
varies from 5 to 9 (generally 6 or 7) on each side; centra! scutes 
are 8-9 and marginal! scutes 27-29; precentral scute one and a 
pair of post central scutes are also present. Single posteriorly 
directed claw is present in each flipper; in males the claws are 
strong, prehensile and are recurved anteriorty to provide a strong 
grappling arrangement to hold the female during mating and 
copulation. 


Olive ridley is a circumglobal species and is widely 
distributed in the tropical waters of the Pacific, Indian and Atlantic 
Oceans. This is the commonest sea turtle along the 
Bhitarkanika's coastline as well as along the coastline of Orissa. 
Olive ridleys are omnivorous or predominantly carnivorous 
feeding on fish, crabs, crustaceans, molluscs,-jelly fishes, etc. 
The species is Capable of foraging at great depths (up 150 metres 
or more) in tropical neritic waters and undertake long journeys in 
search of suitable feeding and breeding grounds. 


In Gahirmatha coast the species nests throughout the year 
in smaller nurnbers. Throughout Onissa's coastline solitary nesting 
females also emerge to nest on sandy beaches, but the very 
large synchronised aggregation which is popularly known as 
"arribada', "arribazones', "flotas' or "morinas', etc. (Spanish term 
meaning mass arrival) occurs at three sites viz., Ekakulanasi 
rookery of Gahirmatha coast and at rookeries at Devi river mouth 
and Rushikulya river mouth. Gahirmatha is considered to be the 
World's largest sea turtle rookery where large synchronised 
aggregation or arribada involving upto 6.9 lakh nesting female 
sea turtles occurs two times a year; the first one during late 
December to mid-March and the second one in March or Apnil 
months. In some nesting season there may be only one mass 
nesting. In last two decades along Gahirmatha coast mass 
nesting has failed to occurin somé years viz., 1980/81 and 1987/ 
88 nesting seasons. A matter of concern has been the lack of 
mass nesting consecutively for two years i.e., during 1996/97 and 
1997/98 nesting seasons at Gahirmatha coast. Although in the 
past, mass nesting did not occur in some years this is the first 
time that no mass nesting has occurred for two consecutive 
years. However, mass nesting did occur at Rushikulya mouth 
both in 1996/97 and 1997/98. 
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A feature of the Olive ridley population of Gahirmatha coast 
has been shifting of mass nesting site during last 20 years. During 
the above period there has been a northward shifting of mass 
nesting ground. In 1970's the stretch of coastline from mouth of 
Satabhaya upto Ekakula area was used for mass nesting. In 
1980's the stretch of coastline from Habalikhati northwards upto 
Ekakula area was used for mass nesting. In May 1989, during a 
cyclonic storm, the Gahirmatha mass nesting beach got 
fragmented. Thereafter, since 1990 nesting season, mass nesting 
has become restricted to the northern most tip, now known as 
EKAKULANAS! ROOKERY. Mass nesting usually occurs when 
weather conditions are right and the beach is in a particular 
condition to support mass nesting. Nesting takes place mainly at 
night. Eggs are round, leathery and resemble table tennis ball or 
ping pong ball. The incubation period varies from 45 to 70 days 
and is temperature dependant. . 


Important studies on the olive ridley turtie, Lepidochelys 
o/ivacea encompassed in a PhD. thesis and a research level book 
by one of the authors (C.S.K.) provide most of the information 
known today on Indian species of rnarine turtles and particularly 
on several aspects of breeding biology and life cycle of the olive 
ridley sea turtles. The study highlights the distribution, 
morphometrics, nesting ecology, growth, survival, food and 
feeding, homing instinct, migration etc. of Olive ridleys. These 
continuing long term studies sponsored by Wildlife Wing of 
Orissa Forest Department since 1975-76 have generated a 
volume of data base for endangered Otive ridley sea turtles and 
have focused global attention on the conservation and 
management of this endangered species and their critical eco- 
fragile habitats. 


FAMILY : EMYDIDAE (GRAY, 1825) 
(The Fresh Water Terrapins or the hard Shelled Turtles) 
GENUS : BATAGUR (Gray, 1855) 


1. Batagur baska (Gray 1831) 
(Hadua Nadi Kainchha) N 
Status : Schedule-! as per Wildlife (Protection) Act, 1972; 
Endangered as per Red Data Book Categories of 
IUCN; Included in Appendix-! of CITES. 
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The Batagur is a moderately large, web footed, aquatic 
species of terrapin, reaching a maximum length of 64 cm. mature 
adults weigh upto 18 kg. Its shell is uniformly brown, olive brown 
or greenish and the head and under surface of neck are brown. 
In the breeding season, the male assumes brilliant cotoration, the 
nostrils becoming pale blue; iris from yellow-green to while, the 
head deep black and the neck and the front limbs deep crimson 
to black. The hind part of the Batagur remains dull reddish purple 
and eyes greenish yellow throughout its life. This is one of the 
largest terrapins and is distinguished from other terrapins by the 
presence of only 4 claws in the forelimb instead of the usual five. 


The species is found in fresh, brackish or even salt waters. 
However, its most favourite habitat is the shallow, muddy, tidal 
regions at the wide river mouths lined with mangrove or other 
vegetation. It is omnivorous but prefers a vegetarian diet 
consisting of stems, leaves and fruits of river side plants. It also 
feeds on molluscs, crustaceans and fishes. The batagur prefers 
to nest in a colony on large sand banks with slopes and also on 
riverine islands. Mating takes place between September and 
November and nesting season is from January to March. This 
species is going to become extinct in Bhitarkanika due to habitat 
loss and fishing activities. Adequate protection measures are 
necessary for conservation of the species. | 


GENUS : KACHUGA (Gray 1869) 


1. Kachuga tentoria (Gray 1834) 
(South Indian Roofed Turtle) 


Status and Distribution : Common in upstream of rivers, away 
from mangrove areas in the fringe 
areas of the sanctuary. 


This is a small species reaching a maximum length of 
19 cm. Head is moderately small and pointed. Posterior margin 
of the carapace is generally not serrated. Limbs are with fully 
and broadly webbed digits and transversely enlarged scales. 
General dorsa! coloration is pale olivaceous, yellow streaks on 
neck are distinct. There is a distinct red marking behind the 
tympanum. The species is absolutely aquatic and inhabits the 
slow running water near the banks and still water pools on the 
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river side. It is an active swimmer and is mainly herbivorous. Its 
flesh is not considered suitable for human consumption and the 
only threat is from large scale habitat destruction, over fishing, 
and aquatic pollution which has made the species vulnerable. 


2. Kachuga tecta tecta (Gray 1831) 
(North Indian Roofed Turtle) 


Status : Schedutle-| as per Wildlife (Protection) Act, 1972; 
Endangered as per Red Data Book Categones of 
IUCN); Included in Appendix-| of CITES. 


It is found in upstream of rivers away from mangroves in 
the fringe areas of the sanctuary. The species may attain a 
maximum carapace length of 23 cm. This is a small species 
which resembles Kachuga tentoria in size. This species is 
absolutely aquatic and inhabits the slow running water near the 
banks and stilf water pool on the river side. Its flesh is not 
considered suitable for human consumption and the only threat 
is from large scale habitat destruction, over fishing, and aquatic 
pollution which is making the species vuinerable. 


FAMILY : TRIONYCHIDAE (Bell 1828) 
(The Fresh Water terrapins : Soft shelled turtles) 
GENUS : LISSEMYS (Smith 1931) 


1. Lissemys puncftata puncfata (Lacepede 1788) 


(Indian Flapshel! Turtle) Orya name Pani or Pokhari 
Kainchha) 


Status : Schedule-! as per Wildlife (Protection) Act, 1972; 
Vulnerable as per Red Data Book Categories of 
IVCN. 


The species is widely distributed in this region in fresh water 
ponds, wells, agricultural fields, canals and busy Pandanus 
forests, etc. This is the commonest fresh water terrapin of the 
State. This is a small, flat turtle reaching a length of about 24 cm. 
The head is moderately large, the snout is short and broad. The 
carapace and plastron covered by a continuous Sheet of soft skin 
and their callosities are firmly granutated. Plastron is with soft, 
semi circular flaps, which accommodate the retracted hind feet 
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to be totally concealed; front portion of the plastron is quite 
flexible and permits the closure of the anterior shell opening quite 
effectively. Limbs are fully webbed with only three claws on each 
foot. Tail is very short. Colour olive brown above. Carapace is 
grey-green with numerous black bordered yellow spits; irregularly 
arranged and with a light yellow marginal! rim. 


The species is camivorous. It has become threatened on 
account of ruthless killing and over-exploitation of adults and their 
eggs for cheap protein-rich food. From Bhitarkanika and adjoining 
areas, live specimens of the species are regularly exported to 
the Calcutta market of West Bengal. 


GENUS : TRIONYX (ASPIDERATUS) (Geoffroy 1809) 


2. Trionyx hurum (Gray 1831) 
New Name : Aspideratus hurum (Gray 1831) 


Status : Schedule-| as per Wildlife (Protection) Act, 1972; 
Endangered as per Red Data Book Categories of 
IUCN; Included in Appendix-! of CITES. 


The species is found in upstream of rivers, away from 
mangroves in the fringe areas of the sanctuary. It is a gigantic 
soft shelled species reaching a length of about 60 cm. The head 
is comparatively large and snout is prominently projecting down 
tumed and is longer than the diameter of the orbit. Dorsum is 
olive green, reticulated with black and generally with four striking 
ocelli (like the peacock eye) with a narrow yellow rim and large 
number of broken longitudinal markings. Head is dark green with 
Several yellow spots. Carapace, Ocelli and yellow head spots 
become less distinct with the advancement of age. A pale yellow 
spot across the snout is always present. Plastron is ivory white. 


The species is markedly aquatic and omnivorous. 


it has become endangered on account of habitat loss, over 
fishing in rivers, excessive exploitation of adults for flesh and thé 
collection of eggs for food. Adequate protection measures are 
necessary for conservation of the species. 
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3. Trionyx gangeticus (Cuvier 1825) 


New Name : Aspideratus gangeticus (Cuvier 1825) 
(Indian or Gange's Sort-Shelied Turtles) 


Status : Schedule-| as per Wildlife (Protection) Act, 1972; 
Endangered as per Red Data Book Categories of 
IUCN; Included in Appendix-i of CITES. 


The species is distributed in the upstream of Bramhani, 
Baitarani, Kharasrota and Mahanadi river systems. This is a very 
large, soft-shelied turtle with an oval shell and attains more than 
50 cm in length. The head is comparatively large and broad with 
dorsoventrally situated eyes and quite thick and elongated 
proboscis. Tail is short. Dorsal coloration is olive green; Carapace 
is dull olive or greenish with irregular dark reticulation; plastron 
is ivory white; head is greenish with a black longitudinal streak 
from between the eyes on to the nape and three oblique black 
streaks on either side diverging from it; another streak starting 
from behind the eye. Juveniles ‘are greenish with a reticulated 
pattem of four irregular ocelli on the carapace; sometimes with 
black longitudinal line on the top of the head. 


The species is highly aquatic inhabiting the deep turbid 
fivers but is frequently seen basking on river banks or resting in 
Shallow waters with its head striking out of water. It is an 
omnivorous species and the diet comprises a wide range of 
aquatic vegetation and animal food like molluscs, crustaceans, 
fishes and frogs. It is also a prominent scavenger, feeding often 
on carcasses and is attracted to rotting fish. Carapace length up 
to 70 cm. Breeding season is from September to October. The 
spherical and hard shelled eggs with a diameter of 3 cm are laid 
on the sandy river banks and riverine islands. 


Trionyx gangeticus has become endangered due to 
excessive killing of adults for its flesh and over exploitation of 
eggs for food. The flesh is highly liked as an important food item. 
Habitat destruction is also a principal threat to this species. 


GENUS : PELOCHELYS 


1. Pelochelys bibron/ (Owen 1863) 
(Asian Giant soft shelled Turtle or Audithia Turtle) 
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Status : Schedule-| as per Wildlife (Protcetion) Act, 1972. 


In Bhitarkanika area the species is distributed in the 
Bramhani (Patasala), Baitarani, Dhamara and Kharasrota rivers. 
This is the only species of soft shelled turtle in the Country which 
often enters in to the sea. The species is very sluggish and 
generally non-aggressive However, when irritated, specimens can 
strike with great speed. In captivity, it prefers shade to direct sun 
light, burrying itself in the sand, except for the head. When 
provoked, the head comes out with a Jerk in an attempt to bite. 
The unusually small head and a habit of burrying the body in the 
sand with only the head out suggests that the species like the 
narrow-headed soft shelied turtle is an ambush feeder probably 
specialising on fish. The species is capable of staying under water 
for a long time due to its capability of pharyngeal respiration and 
that it feeds on fish, shrimps, crabs, molluscs, sometimes even 
eating plant food. In captivity, it feeds on dead fish. 


The shell is low and depressed, elongated in the young, oval 
in adults. Juveniles possess numerous tubercles and a row of 
vertebral keel that disappears with growth. Seven or eight 
neurals, the first between the first pair of costals, eight pairs of 
costats; short snout; interorbital space wider than greatest 
diameter of orbit. Small flaps of skin on the gular region. Dorsally 
the carapace is olive brown, spotted or streaked with lighter or 
darker shades, outer edge lighter, head olive, Jaws white with 
darker markings; outer surfaces of limb and neck olive, ventrally 
cream; plastron cream. Maximum recorded weight of the species 
is 250 kg. Females are larger than males. A 100 cm specimen 
may weigh 85 kg. There are no recognised subspecies. 


The species is tolerant to marine conditions. Alt recent 
reports of the species are from marine and estuarine environment 
viz. Gahirmatha, mouths of Kharasrota, Bramhani, Patasala and 
Hansua rivers, etc. 


The reproductive biology of the species is poorly known 
Clutch size varies from 20-28, egg diameter 30 mm. Nesting 
takes place between December to March and is similar to that of 
other estuarine species like Batagur baska. It is reported to nest 
more than once in a nesting season. Like marine turtles it is also 
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known to dig a body pit prior to making a nest hole. The species 
was observed by one of the authors (C. S. K.) to nest at the 
sandspit at Ekakula of Gahirmatha coast in mid 1970's and early 
1980's, approaching the nesting beaches from the estuary side 
while the olive ridley sea turtles were emerging from the sea side, 
thereby spatially separating the nesting habitats of the two 
species. Pelochelys bi/bron/, though rare in many parts of the 
Indian subcontinent, appears to be not uncommon in Bhitarkanika 
of Orissa where large members are killed accidentally in fishing 
nets and are consumed. The flesh of this species is considered 
to be very tasty. Strong protection measures are needed for 
conservation of the species. 


CROCODILIANS 


ORDER : CROCODILIA 
FAMILY : CROCODYLIDAE 
GENUS : CROCODYLUS 


1. Crocodylus Porosus (Schneider) 
(The Estuarine or the Saltwater crocodile) 
(Baula Kumbhira) 


Status : Schedule - | as per Wildlife (Protection) Act, 1972, 
Endangered as per Red Data Book categories of 
IUCN; Included in Appendix-I of CITES. 


River systems of Bhitarkanika wildlife sanctuary and its 
fringe areas are the last stronghold of the species in Orissa. The 
estuarine or the salt water crocodile (Crocodylus porosus) is 
known to be the largest (7 mt.) among all species of the living 
crocodiles in the world. It inhabits the deltaic regions of Bramhani, 
the Baitarani, Dhamra and Mahanadi river systems of the state 
and in the estuaries of these rivers where there is regular flow of 
tidal waters from the sea. These rivers and deltaic areas are the 
best preferred habitats of this species. 


At present, saltwater crocodiles are limited to Sunderbans 
(West Bengal), Bhitarkanika (Orissa) and Andamans. The 
Bhitarkanika (deltaic areas of the rivers Bramhani-Baitarani- 
Dhamra) is one of the best habitats in the country where the 
largest number of saltwater crocodiles are seen thriving in the 
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tidal rivers and creeks. The largest (22-23' length) Crocodile, the 
largest in the world is living in Bhitarkanika wildlife sanctuary. It 
is also the only place, in India, where the partial white (local 
name-Sankhua) crocodiles are seen but their population is very 
small. 


The saltwater crocodiles are camivorous and scavengers. 
The species lives rmnainly on fish (predatory fish). It often feeds 
on carcasses flowing in to the area from nearby human 
habitations and occasionally feeds on cattle, deer, sambars, wild 
pigs etc. Female saltwater crocodiles nest in mangrove forests 
preparing a mound nest untike other species of crocodiles which 
usually dig a nest on sandy river banks. Mating takes place during 
February to April. Nests are made in May. An average of 45 eggs 
are laid. Hatchlings emerge from the eggs after 70-80 days. 
Mother Crocodile actively guards the nest by remaining in a 
wallow in the vicinity of the nest. The nests are usually prepared 
by the mangrove twigs, leaves, mud etc. Nests are usually made 
in areas on a high ground which will not be inundated during the 
highest high tide of flood waters during the rainy season and 
where it can get direct sunlight. 


LIZARDS 

ORDER SQUAMATA 

SUB-ORDER SAURIA 

FAMILY AGAMIDAE (Gray 1827) 
GENUS CALOTES (Rafimesque 1815) 


1 Calotes versicolor (Daudin 1802) 
(Indian Garden Lizard or Common Garden Lizard or Blood 
Sucker) (Endua in Oriya) 


Status : Common agamid Lizard of Bhitarkanika and the state 
of Orissa. 


It occupies ‘a variety of habitats and primarily feeds on 
insects and ants. This is a medium sized arboreal lizard with oval 
head and laterally compressed body. In the males the chicks are 
muscular and swollen. Two distinct spines on each side of head 
behind tympanum. Dorsal scales large, equal sized, keeled and 
directed backwards and upwards. About 35 to 52 scale rows 


Digitized by srujanika@gmail.com 


BHITARKANIKA : MYTH AND REALITY 131 


round mid-body. Tail tong, cylindrical and swollen at the base in 
the male. A distinctive dorsal crest of lance shaped scales from 
nape to about vent in the male. Maximum recorded size for the 
male is 49 cm (body 14 cm, tail 35 cm). Females are 
considerably smaller. Colouration varies from brown and sand 
grey above, uniform or with a pattern of spots and bars on the 
back and sides. Females and young with two lateral stripes with 
patterns in between. New born and young feebly indescent golden 
yellow with brown patterns. Breeding season Apnl to September. 


GENUS : SITANA (Cuvier 1829) 


1. S/tana porticariana (Cuvier 1844) 
(Fanthroated Lizard or Sita's Lizard) 


Status : Not known 


This is a small lizard which is very rare in Bhitarkanika. It is 
easily distinguished by the presence of only four toes as against 
five in all other agamids. The fan like throat appendage in the 
male is an additional distinguishing character. The recorded 
length of the species is 20.5 cm. Body colour is brown above 
with a series of darker black edged, vertebral spots along the mid- 
back, planked by a light line on each side. Whitish below. The 
throat fan of the male is brilliantly coloured in the breeding season 
being blue anteriorly, turning blue-black in the center and reddish 
posteriorly. it inhabits a variety of habitats but the most preferred 
habitat is scrub and sandy areas. It is a ground-dwelling diurnal 
agamid. A fast and graceful runner occasionatly adopting a 
bipedal gait when hard pressed. Fuod consists of ants and other 
small insects. Mating season is during April-May. Nesting season 
is from July to October. Clutch size varies from 11 to 14 and eggs 
are chalky white in colour. Incubation period is about 41 days. 


FAMILY : CHAMELEONIDAE (Gray 1825) 
GENUS : CHAMELEON (Laurenti 1768) 


1. Chameleon zeylanicus (Laurerti 1768) 
(Indian Chameleon) 
(Bahurupi Endua or Satabarnia Endua in Oriya) 


Status : Common in Bhitarkanika and the state of Orissa. It 
is primarily an arboreal lizard with laterally 
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compressed body and with a conical cassque on top 
of the head. Body covered with granular scales. Eyes 
large and except for a small aperture for the pupil, 
covered by the granular, scaled lid. The digits of the 
hand in two opposed sets; two directed away from 
and three towards the body. The number is reversed 
in the arrangement in the foot. Tail completely 
prehensile which is a characteristic feature of the 
species. 


The species is perfectly adopted for an arboreal existence. 
its movements are deliberate and slow. The eyes are capable of 
independent movements and their position on the head also 
permits binocular vision. The food predominantly consists of 
insects but there are records of consuming small frogs 
occasionally. The ability of the chameleon to change its colour 
almost instantaneously is proverbial. Basically the colour is green 
to which patterns of yellow and black are added in the form of 
bands and spots. Occasionally uniform yellow or grey. The ability 
to match colours with the background is apparently limited to 
shades of green and yellow. The change of colour may be in 
response to light, heat, the emotional state of the animal and the 
colour of the environment. On the ground it walks in a 
characteristic style which is very slow and stilted, each leg being 
wared in a curious vacitlatory or hesitant action before being sent 
on the ground. 


The species breeds in winter. Clutch size varies from 22 to 
23 and eggs average 16 mm in length. Incubation period varies 
from 2 % months to about 9 months. Hatchlings at birth measure 
about 3 cm. This is a diurnal lizard perfectly adopted for an 
arboreal existence. 


FAMILY : GEKKONIDAE (Cuvier 1817) 
GENUS : HEMIDACTYLUS (OKEN 1817) 


1. Hemidactylus brooki (Gray 1845) 
(Spotted Indian House Gecko or Brook's Gecko) 


(Oriya Name Jhitipitti) 
Status Common 
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This is a domestic Gecko. Recorded length of the species 
is 13.5 cm. Back with conical tubercles arranged in regular rows, 
5 to 6 lamellae under 1st, 7 to 10 under 4th Toe. It lives in a 
variety of habitats on trees, rocks, under stones and on houses. 
It's loud chuk chuk chuk call is often heard after dusk. Breeding 
season is during summer. Clutch size two eggs are spherical and 
small, Incubation period 39 days. 


2. Hemidactylus flaviviridis (Ruppell 1835) 
(Common Indian House Gecko or yellow bellied House gecko) 


(Oriya Name Jhitipitti) 
Status Very common 


The species is a commensal of man, usually seen on the 
inside wall of buildings. Maximum recorded length of the species 
is 18 cm. of which half is the tail. Digits are strongly dilated with 
two series of lamellae or plates on the underside and a free 
slender-clawed phalangae to each toe. The skin of the back is 
granular with scattered or regularly arranged larger tubercles. 
Pupi! vertical. Body flat. 7 to 10 lamellae under the 1st toe and 
11 to 14 under the 4th toe. Colouration pale grey above, markings 
indistinct, ventrally yellowish. They have a strong sense of 
territory, occupying the same diurnal! retreat day after day. A 
hunting territory is generally maintained. Activity is seasonal. It 
is nocturnal, retreating to a hideout during the day. Food 
comprises mainly insects, occasionally tums cannibalistic. Mating 
occurs in March-April. Eggs are hard shelled and laid in a crevice. 
Incubation period vanes from 33 to 54 days. Eggs are small, 
whitish, round, range in diameter between 9 and 14 mm. 
Hatchlings emerge during May-June and measure about 55 mm. 
in length. Growth is fairly rapid and the hatchlings attain adult 
size in 3 to 4 months and breed the year after its birth. 


FAMILY SCIENCIDAE (Gray 1825) 
GENUS MABUYA (Fitzinger 1826) 


1. Mabuya bibroni (Gray 1838) 
(sand skink) 


Oriya Name Champei-Neula 
Status Common 
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This is a common skink of the sand dunes of coastal areas. 
Colour olive brown and whitish below, with 28 scales round the 
middle of the body. The species is distinguished by the 
transparent "windows' in the lower eyelid. Dorsal and lateral 
scales with 5 to 7 keels (3 in Juveniles). Brown above with a black 
bordered light vertebra! stripe and a white bordered black lateral 
or side stripe from eye to base of tail. White below. Attains a 
length of about 10 cm. Snout to vent 3.5 to 4 cm., tail 5 to 5.5 
cm. It is an agile and active skink usually seen foraging among 
the vegetation of seashore. Occasionally reported from inland. 
Edge of eyelid bright yellow. 


2. Mabuya carinata (Schneider 1807) 
(Common Skink or Brahminy Skink) 


(Oriya Name Champei Neula) 
Status Common 


The Genus Mabuya differs from al! other skinks by the 
presence of well developed limbs and supranasal shields on the 
head. It has uniform sized body scales. Body colour varies from 
shiny brown, olive or bronze above, darker spots often present. 
Flanks darker. A light band from behind the eye to the base of 
the tail. Upper lip white. Lower parts white or yellow. Flanks of 
the male scarlet during the breeding season. The species is 
almost a commensal! of man. It is primarily a ground dweller and 
actively searches through the ground litter for prey. This is the 
commonest and best known of the Indian skinks. 


The species is a diumal lizard. It often enters houses in its 
incessant search for prey. In the dry forest areas it is more often 
heard than seen as it creeps through and among the litter on the 
ground, occassionally ‘surfacing' to survey the surroundings. The 
skink returns to a particular night roost. It feeds more or less 
exclusively on insects. Courtship and other aspects of its 
breeding behaviour is not known. The species is ovoviviparous. 
The uterine eggs average 15 X 10 mm. The young ones are seen 
in May and June. Upto eight young ones are borne in one litter. 


GENUS : RIOPA (Gray 1839) 
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1. Riopa puncftata (Linnaeus, 1766) 
Status : not known 


The species is brown above with a dark basal spot on the 
sides of each scale. Snout to vent length is about 55 mm. Details 
about the feeding and breeding behaviour and biology of the 
species is not known. 


FAMILY VARANIDAE (Gray 1827) 
GENUS VARANUS (Merren 1820) 


Monitor lizards are distinguished by their long and flattened 
body, long tail, long neck and the extremely elongated, slender, 
forked tongue similar to that of snakes. Eyes with well developed 
eyelids. Teeth recurved. Head covered with small scales. Body 
covered with small, round or oval! scales. Ventral scales arranged 
in regular rows. Limbs well developed and the digits are armed 
with strong claws. 


1. Varanus beng/aensis (Linnaeus 1758) 
(Indian Monitor or Common Monitor or Bengal Monitor Lizard) 


Oriya Name Sorisia Godhi 


Status : Schedule-Il as per Wildlife (Protection) Act, 1972; 
Endangered as per Red Data Book categories of 
IUCN; Included in Appendix-! of CITES. 


The species is distinguished by the compressed tail and the 
nostril being nearer to the eye than to the tip of the snout. Colour 
of the adult olive grey or brownish above with sparse black spots, 
yellowish below, uniform or fleeked with black. Young ones are 
brightly coloured, dark olive with white eye spots arranged across 
the back alternating with dark bars or spots. Head with lighter 
coloured spots. The species lives in a variety of habitats. It is 
diurnal though more active in the momings and evenings. In 
some areas it lives in cracks and crevices in the ground and also 
occupy the space between the roof and the ceiling of the less 
frequented forest rest houses and abandoned houses. Normally 
it is a burrow-dweller often going head first into holes and remains 
in that position till it needs to come out again. 
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The species is carnivorous and eats any animal it can 
overcome. Food items include smail mammals, birds, bird's eggs, 
eggs of crocodiles and small reptiles fish, crabs, prawns and 
insects. It seeks its prey both by smell and sight. It can climb a 
tree. Male maintains a territory during the breeding season. Eggs 
are laid during Mid-April to October. Clutch size varies from 8 to 
30. It mostly lays by making holes in termite mounds and closes 
the hole with leaves and rubbish. Eggs measure about 47 X 36 
mm to 55 X 44 mm (average 49 X 38 mm). Incubation period is 
about 8 to 9 months. Hatchlings emerge at the beginning of the 
monsoons. 


2. Varanus flavescens (Gray 1827) 
(Yellow Monitor Lizard) 


Oriya Name Matia Godhi 


Status : Schedule-! as per Witdiife (Protection) Act, 1972; 
Endangered as per Red Data Book categories of 
IUCN); Included in Appendix-I of CITES 


The colour of the species varies from yellow or yellowish 
with broad red cross bands which are markedly evident during 
the rainy season but indistinct at other times of the year. The 
young ones are dark brown above with yellow spots or bars. Lips, 
throat and belly with dark brown cross bars, otherwise yellow 
below. This species has the nostril situated closer to the tip of 
the snout than the eye. 


3. Varanus salvaftor (Laurenti 1768) 
(The Water Monitor Lizard) 


Oriya Name Pani Godhi 


Status : Schedule-I| as per Wildtife (Protection) Act, 1972; 
Endangered as per Red Date Book categories of 
IUCN; Included in Appendix-ll of CITES. 


The species is restricted to Bhitarkanika wildlife sanctuary, 
deltaic areas of Bramhani, Baitarani, Dhamra, Mahanadi and 
Devi river systems, Chilika lake and other mangrove areas of 
Orissa coast, It is the largest among Indian monitor lizards 
reaching a total length of 2.5 metres. The young ones are 
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blackish above with yellow spots or ocelli arranged in transverse 
rows. The pattern fades with age. The most aquatic of Indian 
monitors, it is thoroughly at home in fresh as wel! as in brackish 
water. It frequents tidal creeks, rivers and estuaries searching for 
crustaceans and molluscs during the low tide. It often destroys 
the nests and eats the eggs of estuarine crocodiles. Readily 
climbs trees and eats the bird eggs in heronnes. Breeding season 
is at the beginning of rainy season. Clutch size varies from 25 to 
30. Eggs are preferably laid in nest hole, made near termite 
mounds or some times in tree holes. The species has become 
endangered due to the flourishing trade of their skins. 


SNAKES 


ORDER SQUAMATA 
SUB-ORDER SERPENTS 


The snake fauna of Bhitarkanika consists of a total of 19 
species of snakes (12 Nonpoisonous and 7 poisonous species) 
belonging to 17 genera and 12 families. The nonpoisonous 
snakes include family Boidae (1 genera, 1 species), family 
Colubridae (4 genera, 5 species), family Dipsadidae (1 genera, 1 
species), Family Homalapsidae (2 genera, 2 species); Family 
Natricidae (2 genera, 2 species); Family Typhopidae (1 genera, 
1 species). The poisonous snakes include Family Elapidae (2 
genera, 3 species); Family Hydrophidae (2 genera, 2 species) 
and Family Viperidae (2 genera, 2 species). Deiails about the 
family, genera and species are as follows : 


FAMILY : BOIDAE (Non-Poisonous) 
GENUS : PYTHON 


1. Python molurus molurus (Linnaeus) 
(Indian Python) 
Oriya Name Ajagara Sapa 


Status : Schedule-I as per Wildlife (Protection) Act, 1972; 
Endangered as per Red Date Book Categories of 
IUCN; Included in Appendix-ll of CITES 


This is the largest nonpoisonous snake of the country. Body 
is massively built with a short, prehensile tail. It occurs both in 
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dense as well as in open forests. Sometimes it migrates to paddy 
fields in search of rodents. It feeds on reptiles, birds and 
mammals which it can overcome. The femate broods the eggs 
by coiling around them. The population of pythons is dwindling 
fast due to habitat loss, poaching for live trade and for its 
valuable skin. 


FAMILY : COLUBRIDAE (Non-Poisonous) 
GENUS : AHAETULLA 


1. Ahaetul/la nasutus (Lacepeda) 
(Common Green whip snake or common vine snake) 


Oriya Name Laudankia Sapa 
Status : Schedule-IV of Wildlife (Protection) Act, 1972. 


This is a long slender snak . Body is green in colour with 
horizontal pupil and pointed elongated snout. It is an elegant 
snake with wonderful tum of speed over foliage and it escapes 
notice by its cryptic colouration. 


GENUS : CHRYSOPELEA 


1. Chrysopelea omata (Shaw) 
(Golden tree snake or Ornate Flying snake or Flying snake) 


Oriya Name Udanta sapa 
Status : Schdule-!V as per Wildife (Protection) Act, 1972 


This is an essentially arboreal species but is also frequently 
seen in grass and on low bushes. It feeds on geckos and other 
lizards. 


GENUS : DENDRELAPHIS 


1. Dendrelaphis pictus (Gmetin) 
(Painted Bronze Back) 


Oriya Name Laudankia Sapa 
Status : Schedule-IV as per Wildlife (Protection) Act, 1972 


The snake is diurnal, usually very active and restless in 
habit. It feeds on lizards, tree frogs and nesting birds. 


Digitized by srujanika@gmail.com 


BHITARKANIKA : MYTH AND REALITY 139 


2. Dendrelaphis trist/s (Daudin) 
(Common Indian Bronze Back or Tree Snake) 


Oriya Name Laudankia Sapa. 
Status : Schedule-IV as per Wildlife (Protection) Act, 1972 


The snake is diurnal, very active and restless in habit. it 
feeds on lizards, tree frogs and nesting birds. It lives almost 
entirely on trees and shrubs. Colour of the body bronze brown 
above and greenish below. 


GENUS : PTYAS 


1. Ptyas mucosus (Linnaeus) 
(Indian Rat snake or common Rat Snake) 


Oriya Name Dhamana Sapa. 
Status : Schdule-II of Wildlife (Protection) Act, 1972 


This is a very common snake in all parts of the state and 
the country. The species is diurnal and is very active during the 
day time. It is well adopted to climbing trees and also swimming. 
It preys on rats, birds, frogs, toads, juveniles, pond turtles, lizards 
etc. The snake is known as farmer's friend as they control rodent 
population. This species is often killed and poached for their 
valuable skin. Some tribal people eat the flesh of the snake. 


FAMILY : DIPSADIDAE (Non-Poisonous) 
GENUS : OLIGODON 


1. Oligodon arnensis (shaw) 
(Common Kukri Snake) 
Status : Schedule-IV of wildlife (Protection) Act, 1972 
This is a small snake, very active. It is a diurnal species 
and seen most often during the rainy season. 


FAMILY : HOMALOPSIDAE (Non-Poisonouss) 
GENUS : BOIGA 


1. Boiga trignata (Schneider) 
(Common Cat snake or Indian Gama) 
Oriya Name : Mati Biradia 
Status : Schdule-IV of Wildlife (Protection) Act, 1972 
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This is an arboreal snake species and frequently seen in 
bushes, scrub or trees, usually close to the ground. It feeds on 
almost anything it can capture such as lizards and small 
mammals. 


GENUS : CEIBERUS 


1. Celberus rhynchops (Schneider) 
(Dog faced water snake) 


Oriya Name : Kukuramuha Pani sapa 
Status : Schedute-II of Wildlife (Protection) Act. 1972. 


The species is restricted to Bhitarkanika, Mahanadi estuary, 
Chilika lake and other mangrove forest areas of coastal Orissa. 


FAMILY : NATRICIDAE (Non-Poisonouss) 
GENUS : AMPHIESMA 


1. Amphlesma stol/ata (Linnaeus) 
(Striped Keelback) 


Oriya Name : Dhanda sapa or Pani Dhanda 
Status : Schdule-IV of Wildlife (Protection) Act, 1972 


It is a common water snake. It inhabits all types of small or 
big water bodies including estuarine areas. it feeds on frogs and 
toads. 


GENUS : XENOCHROPHIS 


1. Xenochrophis piscator (Schneider) 
(Checkred keelback water snake or Common water Snake) 


Oriya Name : Dhanda Sapa or Pani Dhanda 
Status : Schedule-i| of Wildlife (Protection) Act, 1972 


This is one of the commonest snake of the state and country. 
The species is more aquatic than terrestrial. It prefers to stay in 
fresh water habitats and feeds on fish and tadpoles. 


FAMILY : TYPHLOPIDAE (Nonpoisonous) 
GENUS : RAMPHOTYPHLOS 
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1. Ramphotyphlos bramius (Daudin) 
(Common Worm snake or Common Blind Snake) 
Oriya Name : Telia Sapa or Domundia Sapa 
Status : Schedule-IV of Wildlife (Protection) Act, 1972 


The snake lives beneath the soil or stones or debris and is 
an active burrower. Recorded length of the species from snout 
to vent is 137 mm and tail 5 mm in size. Often it is seen in rotting 
wood. Colour of the body is brownish. 

FAMILY : ELAPIDAE (Poisonous snakes) 


GENUS : BUNGARUS 
1. Bungarus caeru/eus (Schneider) 
(Common Indian Krait) 
Oriya Name : Chiti Sapa 
Status : Schedule-IV of Wildlife (Protection) Act, 1972. 
The species inhabits low scrub Jungles and open fields. It is 
commonly seen in the vicinity of human habitations. Feeds on 


frogs, lizards, snakes and small mammals. The kraits are among 
the few snake whose bites are fatal to man. 


2. Bungarus fasciatus (Schneider) 
(Banded Krait) 
Oriya Name : Rana Sapa 
Status : Schedule IV of Wildlife (Protection) Act, 1972. 
This is a large snake. it has very distinctive and highly 
ornamental coluration. The species is extremely sluggish and 
nocturnal in habit. Feeds mainly on Snakes, skinks, eggs of 


snakes and occasionally fish. The poison of this snake is less 
virulent than cobra poison but it rarely bites. 


GENUS : OPHIOPHAGUS 
1. Ophiophagus hannah (Cantor) 
(King cobra or Hamadryad) 
Oriya Name : Jhadakalya Sapa or Manichula Sapa. 


Status : Schedule-li of Wildlife (Protection) Act. 1972. 
Included in Appendix-lI of CITES. 
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The species is restricted to estuaries having good mangrove 
cover and hilly areas having dense forests. Bhitarkanika is one 
of the few best abodes for the species in the country, where a 
very good population occurs. The species is diurnal and like the 
cobra it erects its fore body for about one third of its length and 
Spreads the hood. It's staple diet is snake. It feeds on all types of 
snakes including other poisonous snakes like banded kraits etc. 
King cobra is a deadly poisonous snake and death has been 
recorded in 15-20 minutes. No antivenom is manufactured in 
India but is available in Thailand. Due to smuggling of live snakes 
for demonstration by snake charmers as well as for antivenom 
purpose, their population is under threat now. 


FAMILY HYDROPHIDAE (Poisonous Snakes) 
GENUS ENHYDRINA 


1. Enhyorina schistosa (Daudin) 
(Hooknosed sea Snake) 


Oriya Name : Samudra Sapa 
Status : Schedule-IV of Wildlife (Protection) Act, 1972. 


This species is distributed in the estuaries of Bramhani- 
Baitarani-Dhamra and mahanadi delta areas, in Chilika lake and 
coastal waters of the state. The species is very abundant all along 
the coast and is deadly poisonous. They live on entirely fish diet. 
It is viviparous and four to nine young ones are borne at a time. 
Colour of the body pale greenish gray with blackish cross bands 
most distinct on posterior half of the body and tending to fuse 
anteriorly; Belly whitish in colour. Length vanes from 35 to 40 cm. 


GENUS : HYDROPHIS 


4. Hydrophis obscurus (Daudin) 
(Estuarine Sea Snake) 


Oriya Name : Samudra Sapa 
Status : Schedule-IV of Wildlife (Protection) Act, 1972. 


This species is distributed in deltaic areas of Bhitarkanika 
and Mahanadi delta, Chilika lake and throughout the coastal 
waters of the state. It lives mainty on a fish diet. 
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FAMILY : VIPERIDAE (Poisonous Snakes) 
GENUS : TRIMERESURUS 


1. Tr/imeresurus gramineus (Shaw) 
(Bamboo Pit Viper or Green Viper) 


Oriya Name : Boda Sapa or Gendamundia Boila. 
Status : Schedule-IV of Wildlife (protection) Act, 1972. 


The snake is distributed in both mangrove forests of 
Bhitarkanika and hilly forest areas of the state. Local people call 
it as "Gendamundia Boila'. It feeds on rats, mice, shrews, small 
birds and lizards. The poison's action is feeble but painful 
consisting of pain and swelling of the bitten part, nausea, 
vomiting and fever but the symptoms disappear in about 48 
hours. It is viviparous, 7 to 15 young ones are borne at a time. 


GENUS : VIPERA 


1. Vipera russelli 
(Russell's Viper) 


Oriya Name : Chandan Boda Sapa or Chandramuthia Boda 
sapa. 


Status : Schedule-IV of Wildlife (Protection) Act, 1972. 


The species is distributed in mangrove areas, coastal areas 
and also all over the state. It is normally sluggish and does not 
strike readily unless irritated. The $nake is nocturnal in habit and 
feeds on rats, mice, shrews, squirrels, small birds, lizards and 
frogs. Recorded length from snout to vent 140 mm; tail 33 mm. 
Head distinctly wider than neck. Body colour light brown above, 
with series of large, rounded spots brown in the centre with a 
black margin edged with white. 
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BIRDS 


A total of 473 species of birds belonging to 59 families have 
so far been recorded in Orissa (Mishra et. al 1996), out of which 
Bhitarkanika alone has more than 170 species of birds. The 
avifauna of Bhitarkanika include varieties of aquatic birds 
including migratory waterfowls, raptors and a number of colourful 
resident and local migratory birds. The details of the avifauna 
are as follows : 


CLASS AVES 
SUB-CLASS NEORNTITHES 
ORDER PODIC!IPITIFORMES 


FAMILY PODICIPEDIADAE (Grabes) 
1. Podiceps ruficollis capensis (Sativadon) 


Little Grebe 
Status : Included in Schedule-IV of Wildlife (Protection) 
Act, 1972. 
ORDER PELECANIFORMES 


FAMILY PELICANIDAE (Pelicans) 
1. Pelecanus philippensis philippensis (Gmelin) 

Spot billed or Grey Pelican (Dadarahana, Petigarada) 
FAMILY PHALACROCORACIDAE (Cormorant and Darters) 


1. Phalacrocorax niger (Vieiltot) 
Little Cormorant (Pani Kua) 


2. Anhinga rufa melanogaster (Pennant) 
Darter or Snake bird (Kaparkhai) 


FAMILY ARDEIDAE (Herons, Egrets, Bittems) 


1. Ardea goliath (Linnaeus) 
Goliath Heron or Giant Heron 


2. Ardea cineera rectirostris (Gould) 
Grey Heron (Matia Baga) 


3. Ardea purpurea manilensis (Meyem) 
Purple Heron 


4. Ardeola grayii grayii (Sykes) 
Pond Heron (Kantia Baga) 
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5. 


11. 


12. 


Egrefta garzetia garzetta (Linnaeus) 
Little Egret (Chulia Baga) 


Egretta Intermedia intermedia (Wagler) 

Median Egret (Majhia Baga) 

Ardea alba modesta (J.E. Gaey) 

Eastern Large Egret (Bada Baga or Rani Baga) 


Butorides striatus (Horsfield) 
Little Green Heron 


Bublcus ibis coromardus (Boddaert) 
Cattle Egret (Gaya Baga) 


Nycticorax nyctiocorax nycticorax (Linnaeus) 
Night Heron (Andharua Baga) 


/xobrychus cinnmamomeus (Gmelin) 
Chesnut Bittern 


/xobrychus flavicollis flavicollis (Latham) 
Btack Bittern 


Giant heron (A.go/iath) is designated as ‘Rare' as per Red 


Date Book categories of IUCN. All the above birds are included 
in schedule-IV of Wildlife (Protection) Act, 1972. 


FAMILY CICONIDAE (Storks) 


1. 


Leptoptilos javanicus (Horsfield) 
Lesser Adjutant Stork (Hadagila) 


Mycteria leucocephal/a (Pennant) 
Painted Stork (Saranga) 


Ciconia episcopus episcopus (Boddaert) 
White necked Stork (Dhala Anjana) 


Ephippiorhynchus asiaticus asiaticus (Latham) 
Black necked Stork (Kala Anjana) 


Arnastomus oscitans (Boddaert) 
Open billed Stork (Gendalia) 


All these storks have been included in Schedule-IV of 


Wildlife (Protection) Act, 1972. Lesser Adjutant Storks have been 
designated as Endangered as per Red Date Book of IUCN. 


FAMILY THRESKIORNITHIDAE (ibises and Spoonbills) 
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1. Thresklor/s aethiopica mel/anocephala (Latham) 
White ibis (Dhala Bajeni or Dabentia) 


2. Pilalalea leucorodla ma/or (Temminck & Schlegel) 
Spoonbill (Chamach Thantia Baga) 


Spoonbill (P /eucorod/a) has been included in Schedule-! 
and White ibis (L. me/anocepha/a) in Schedule-IV of Wildlife 
(Protection) Act, 1972. Besides, spoonbill has been designated 
as Endangered as per Red Date Book of IUCN and is also 
included in Appendix-It of the CITES. 


FAMILY : PHOENICOPTERIDAE (Flamingoes) 
1. Phoenlcopterus minor (Geofroy) 
Lesser Flamirigo (Chhota Era) 
This bird is included in schedule-IV of Wildlife (Protection) 
Act, 1972 and Appendix-!i of the CITES. 
FAMILY ANATIDAE (Ducks, Geese and Swans) 


1. Anser indicus (Latham) 
Bar headed Goose (Gaya Hansa, Khara Hansa or Joda 
Hansa) 


2. Dendrocgyna javanica (Hors field) 

Lesser whistling Teal or Tree Duck (Hansarali) 
3. Tadormna ferruginea (Pallas) 

Bramhiny Duck or Rudy Shelduck (Chakua Chakoi) 
4. Anas acufla (Linnaeus) 

Pintail Duck (Lanji Gendi) 
5. daAnas clypeata (Linnaeus) 

Shoveller 
6. Anas strepera strepera (Linnaeus) 

Gadwall Duck (Dhusura Gendi) 
7. Anas querquedul/a (Linnaeus) 

Garganey or Blue winged Teal 


Status: All members of the family Anatidae as described 
above have been included in Schedule-IV of Wildlife (Protection) 
Act, 1972. 
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ORDER FALCONIFORMES 
FAMILY FALCONIDAE (Falcons or diurnal birds of Prey) 


1. Falco tinnunculus objurgatus (Baker) 
Indian Kestrel 


FAMILY : ACCIPETRIDAE (Haws, Kites, Vultures etc.) 
1. Elanus caeruleus vociferus (Latham) 
Black winged Kite 


2. Milvus mi/grans govinda (Sykes) 
Pariah Kite (Matia Chila) 


3. Hallastur Indus Indus (Boddaert) 
Bramhiny Kite 


4. Pemnls ptilorhynchus ruficollis (Lesson) 
Crested honey Buzzard 


5. MaAccipiter badius cenchroides (Severtzov) 
Shikra 


6. Aquila pomarina hastata (Lesson) 
Lesser Spotted Eagle 


7. Pandion haliaetus haliaetus (Linnaeus) 
Osprey 


8. Haliaeetus leucogaster (Gmelin) 
White bellied Sea Eagle 


9. Spilorinis cheela melanotis (Jerdon) 
Peninusular Crested Serpent Eagle 


10. Haliaeelus leucoryphus (Pallas) 
Ring tailed or Palla’s Fishing Eagle 


11. Gyps bengalensis (Gmelin) 
Indian White backed Vulture 


12. Neophron percnopterus ginginianus (Latham) 
Indian Scavenger Vulture 


13. Circus melanol/eucos (Pennant) 
Pied Harrier. 


14. Circus aeruginous aerug/nous (Linnaeus) 
Marsh Harrier. 
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Status :Osprey (P haliaetus) and White betlied Sea Eagle 
(MH. leucogaster) have been included in Schedule-| and all above 
mentioned species of Family Accipetridae have been included in 
Schedule-IV of Wildlife (Protection) Act, 1972. Osprey and White 
bellied Sea Eagle have also been designated as Vulnerable as 
per Red Data Book of {UCN. 


ORDER GALLIFORMES 
FAMILY PHASIANIDAE (Pheasants, Patridges, Quails) 


1. Gallus gallus murghi (Robinson & Kloss) 
Indian Red Jungle Fowl (Bana Kukuda) 


Status : Included in Schedule-IV of Wildlife (Protection) Act, 
1972. 


ORDER GRUIFORMES 
FAMILY RALLIDAE (Rails and Coots) 
1. Amauromis phoenicurus phoenicurus (Pennant) 


Indian Whitebreasted Water Hen (Dahuka) 


2. Rallus striatus albiventer (Swainson) 
Indian Blue breasted Banded Rail 


3. Gallicrex cinerea cinerea (Gmelin) 
Kora or Water Cock 


All the above species of family Rallidae are included in 
Schedule-IV of Wildlife (Protection) Act, 1972. 


ORDER CHARADRIFORMES 
FAMILY JACANIDAE (Jacanas) 


1. Metopidius indicus (Latham) 
Bronze winged Jacana 


Status : Included in Schedule-1V of Wildlife (Protection) Act, 
1972. 


FAMILY CHARADRIDAE (Plovers, Sandpipers and Snipes) 
SUB-FAMILY : -CHARADRINAE (Plovers, Lapwings, etc.) 


1. Vanellus indicus, indicus (Boddaert) 
Redwattled Lapwing (Te-tean) 


Digitized by srujanika@gmail.com 


BHITARKANIKA : MYTH AND REALITY 


149 


2. Vanellus malabaricus (Boddaert) 
Yellow wattled Lapwing (Te-tean) 

3. Pluvialis Squataro/a (Linnaeus) 
Grey or Black bellied Plover 

4. Pluvialis dominica fulva (Gmelin) 
Eastern Golden Plover 

5. Charadrius leschenacecti/ (Lesson) 
Large Sand Plover 

6. Charadrius dubius jerdoni (Legge) 
Indian Little Ringed Plover 

7. Charadrius alexandrinus alexandrinus (Linnaeus) 
Kentish Plover 

8. Charadrius mongolus atnforns (Wagler) 
Lesser Sand Plover 

SUB-FAMILY : SCOLOPACINAE (Curlews, Godwits, Sand 
pipers, snipes etc.) 

1. Numenius phaeophus phaeophus (Linnaeus) 
Whimbrel 

2. Numenius arquata orientalis (C.L. Brehon) 
Curlew 

3. Limosa /imosa /imosa (Linnaeus) 
Black tailed Godwit 

4. Limosa japponica japponica (Linnaeus) 
Bar tailed Godwit 

5. Trninga stagnatilis (Bechsstein) 
Marsh Sandpiper or Little Greenshank 

6. Tringa nebu/ana (Gunnerus) 
Greenshank 

7. Tringa ochropus (Linnaeus) 
Green Sandpiper 

8. Tringa g/areo/a (Linnaeus) 
Wood or Spotted Sandpiper 

9. Trninga guttifer (Nordmann) 


Spotted Greenshank 
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10. Tringa terek (Latham) 
Avocet Sandpiper or Terek Sandpiper 


11. Tringa hypoleucos (Linnaeus) 
Common Sandpiper 


12. Arenaria interpres interpres (Linnaeus) 
Turnstone 


13. Gallinago gallinago gallinago (Linnaeus) 
Fantail Snipe 


14. Calidrnis minuta (Leisler) 
Little Stint 


15. Calidns temmincki/ (Leisler) 
Temminck's stint 


16. Calidns a/pina alpina (Linnaeus) 
Duntin 


17. Caldrns testacea (Pallas) 
Curlew Sandpiper 


Status: All the above birds of family Charadridae are 
included in Schedule-IV of Wildlife (Protection) Act, 1972. 
Spotted Grenshank (Tringa guttifer) has been included in 
Appendix-i of CITES. 


FAMILY RECURVIROSTRIDAE (Stilts and Avocets, etc.) 
1. Himanotopus himanotopus himanofopus (Linnaeus) 
Indian Black winged Stilt (Cha chadhei) 


Status : Included in Schedul-IV of Wildlife (Protection) Act, 
1972. 


FAMILY BURHINIDAE (Stone-Curlews) 


1. Burhinus oedienemus indicus (Salvadori) 
Indian Stone Curlew 


2. Esacus magnirostris recurvirostris (Cuvier) 
Great Stone Plover 


FAMILY : LARIDAE (Gulls and Terns) 


1. Larus brunnicephalus (Jerdon) 
Brownheaded Gull 
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2. Larus rid/bundus ridibundus (Linnaeus) 
Blackheaded Gull 


3. Chlidonias hybridus indicus (Stephens) 
Indian Whiskered Tern 


4. Gelochelidon nilotica nilotica (Gmelin) 
Gullbilled Tem 


5. Sterna aurantia (J.E. Gray) 
Indian River Tern 


6. Sferna albifrons albifrons (Pallas) 
Little Tern or Ternlet 


7. Rynchops albicollis (Swainson) 
indian Skimmer 


Status: The Indian skimmer (AR. a/bicollis) has been 
designated as Endangered as per Red Data Book of IUCN. 


FAMILY COLUMBIDAE (Pigeons and Doves) 
1. Columbia livia intermedia (Strickland) 
Blue Rock Pigeon or Indian Blue Rock Pigeon 


2. Streptopelia decaocto decaocto (Frivaldszky) 
Indian Ringed Dove 


3. Sftreptopelia chinensis suratensis (Gmelin) 
Spotted Dove or Indian Spotted Dove 


4. Streptopelia senegalensis cambayensis (Gmelin) 
Indian little Brown Dove or Senegal Dove 


5. Chalcophaps indica indica (Linnaeus) 
Indian Emerald Dove or Bronze winged Dove 


Except the Blue Rock Pigeon (C. /ivia intermedia) all the 
above species of family Columbidae have been included in 
Schedule-IV of Wildlife (Protection) Act, 1972. @ 

ORDER PSITTACIFORMES 
FAMILY PSITTACIDAE (Parrots and Parakeets) 
1. Pisittacula eupatria nipa/ensis (Hodgson) 

Large Indian Paraket or Alexandrine Parakeet 


2. Pisittacula kramer manillens/s (Bechstein) 
Rose Ringed Parakeet 
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3. Pisittacula cyanocephala 
Blossom headed Parakeet 


Sfafus : All the above species are included in Schedule-IV 
of Wildlife (Protection) Act, 1972. 


ORDER : CUCULI FORMES 
FAMILY CUCULIDAE (Cuckoos) 


1. Eudynamys scolopacea scolopacea (Linnaeus) 
Indian Koel (Koili) 


2. Rhopodytes viridirostris (Jerdon) 
Large Greenbilled Malkoha 


3. Centrops sinensis sinensis (Stephens) 
Common Crow Pheasant or Coucal. 


Status All species of the family Cuculidae are included in 
Schedule-IV of Wildlife (Protection) Act, 1972. 


ORDER STRIGIFORMES 
FAMILY STRIGIDAE (Owls) 
SUB-FAMILY : STRIGINAE (Owls) 

1. Athere brama brama (Temminck) 
Southern Spotted Owlet (Pecha) 


Status .All species of family strigidae are included in 
Schedule-IV of Wildlife (Protection) Act, 1972. 


ORDER CAPRIMULGIFORMES 
FAMILY : CAPRIMULGIDAE (Night-jars and Suckers) 
1. Caprimulgus indicus indicus (Latham) 

Indian Jungle Night Jar 


2. Caprimulgus asiaticus asiat/icus (Latham) 
Common Indian Night Jar or Indian Little Night Jar, 


Status : All are included in Schedule-IV or Wildlife 
(Protection) Act, 1972. 
ORDER APODIFORMES 


FAMILY APODIDAE (Swifts) 
SUB-FAMILY : APODINAE 


Digitized by srujanika@gmail.com 


BHITARKANIKA : MYTH AND REALITY 153 


1. Cypsirus parvus batasiensis (J.E. Gray) 
Indian Palm Swift 


ORDER : CORACIFORMES 
FAMILY ALCEDINIDAE (King Fishers) 
1. Ceryle rudis leucomel/anura (Reichenbach) 
Lesser Pied King Fishers 


2. adAlcedo atthis bengalens/s (Gmelin) 
Common King Fishers or Indian Small Blue King Fishers 
3. Perargopls capensis 
Storkbilled King Fishers or Brown headed storkbilled king 
Fishers 


4. Halcyon smyrmnensis smyrnensis (Linnaeus) 
White breasted King Fishers 


5. Halcyon pileata (Boddaert) 
Black capped King Fishers 


6. Halcyon chlons humi/ (Sharper) 
White Collared King Fishers 


Status : All the above species are included in Schedule-IV 
or Wildlife (Protection) Act, 1972. 


FAMILY MEROPIDAE (Bee Eaters) 
1. Merops leschenaulti leschenault/ (Vieillot) 
Chestnut headed Bee-eater. 


2. Merops philippinus philippinus (Linnaeus) 
Blue-tailed Bee eater 


3. Merops orientalis onentalis (Latham) 
Green Bee eater or Small Green Bee eater. 


FAMILY CORACIDAE (Rollers and Jays) 


1. Coracias benghalensis benghal/ensis (Linnaeus) 


Status : Included in Schedute-IV of Wildlife (Protection) Act, 
1972. 


FAMILY : UPUBIDAE (Hoopoes) 
1. Upupa epops 
Hoopoe 
FAMILY BUCEROTIDAE (Hombills) 
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1. JTockus birostris (Scopoli) 
Common- Grey ‘Hornbill 


Status : Included in Appendix-H of CITES 
ORDER PICIFORMES 
FAMILY : CAPITONIDAE (Barbets) 


1. Megalaima zeylanica caniceps (Franklin) 
Large Green Barbet or Northern Green Barbet 


2. Megalaima haemacephala indica (Latham) 
Crimson breasted Barbet or Coppersmith 


Status :All species of family Capitonidae are included in 
Schedule-IV of Wildlife (Protection) Act, 1972. 


FAMILY PICIDAE (Wood Peckers) 
SUB-FAMILY : PICINAE 


1. Plicus canus hesse/ (Gyldenstopipe) 
Blacknaped Green Woodpecker 


2. Picoides mace! mace! (Vieillot) 
Fulvous breasted Pied Woodpecker 


3. Picoldes mahrattensis mahrattensis (Latham) 
Yellowfronted pied or Mahratta Woodpecker 


4. Chrysocolaptes lucidus guttacrnistatus (Tickell) 
Larger Golden backed Woodpecker 


Status : All species of family Picidae are included in 
Schedule - IV of Wildlife (Protection) Act, 1972. 


FAMILY : PITTIDAE (Pittas) 
1. Pitta brachyura brachyura (Linnaeus) 
Indian Pitta 


Status : Included in Schedule- IV of Wildlife (Protection), Act 
1972. 


FAMILY : ALAUDIDAE (Larks) 
1. Eremoplerix grisea (Scopoli) 
Ashy Crowned Finch Lark 


2. Alauda gulgula gul/gula (Franklin) 
Eastern Skylark or Indian Small Skylark 
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Status . Ali the species of family Alaudidae are included in 
Schedule IV of Wildlife (Protection) Act, 1972. 


FAMILY HIRUDINIDAE (Martins and Swallows) 
1. Hirundo rustica 

Common Swallow 
2. Hirundo daurica erythropygia (Sykes) 

Indian Redrumped Swallow 
FAMILY LANIDAE (Shrikes or Butcher Birds) 
1. Lanius excubitor lahtora (Sykes) 

Grey ghrike or Indian Grey Shrike 


2. Lanlus Schacs erythronotus (Vigors) 
Rufousbacked Shrike 


FAMILY : ORIOLIDAE (Orioles) 
1. Orlolus oriolus kundoo (Sykes) 
Golden Oriole or Indian Golden Oriole 


2. Oriolus traillli 
Black headed Oriole 


Status : All are included in Schedule-IV of Wildlife 
(Protection) Act, 1972. 


FAMILY DICRURIDAE (Drongos) 
1. Dicrurus ads/milis macrocerus (Vieillot) 


Common Drongo or King Crow or South Indian Black 
Drongo 


2. Dierurus hottentottus hottentottus (Linnaeus) 
Haircrested or Spangled Drongo 


Status : All are included in Schedule-IV of Wild life 
(Protection) Act, 1972. 


FAMILY STURNIDAE (Mynas aad Starlings) 
1. Stumus malabaricus malabaricus (Gmelin) 
Grey headed Myna. 


2. Sturmus contra contra (Linnaeus) 
Indian Pied Myna 


3. Acridotheres tristis trist/s (Linnaeus) 
Common Myna or Indian Myna 
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4. Acridotheres fuscus 
Jungle Myna 


Status : All the above species are included in Schedule-IV 
of Wildlife (Protection) Act, 1972. 


FAMILY CORVIDAE (Crows & Treepie) 


1. Dendrocitta vagabunda vagabunda (Linnaeus) 
Indian Treepie or Northeastern Treepie 


2. Corvus splendens splendens (Viellot) 
House crow or Indian House Crow 

3. Crovus macrorhynchos culminatus (Sykes) 
Jungle Crow or Indian Jungle Crow 


Status : The treepie is included in Schedule-IV, the Common 
Crow is included in Schedute V of Wildlife (Protection) Act, 1972 
designated as Vermin. 


FAMILY : CAMPEPHAGIDAE (Shrikes, Cuckoo-Shrikes and 
Minivets) 

1. Coracina melaschistos melaschistos (Hudgson) 
Dark Grey-Cuckoo-Shrike 


2. Coracina melanoptera sykes/ (Strickland) 
Peninsular Blackheaded Cuckoo Shrike 


3. Pericrocotus flammeus semiruber (Whistler & Kinnear) 
East Indian Scarlet Minivet. 


Status : The Minivets are included in Schedule-iV of Wildlife 
(Protection) Act, 1972. 


FAMILY IRENIDAE (loras, Blue Birds and Leaf Birds) 
1. MAegithina tiphia tiphia (Linnaeus) 
Common lora. 
FAMILY : PYCNONOTIDAE (Bulbuls) 
1. Pycnonotus jocosus emeria (Linnaeus) 
Red Whiskered Bulbul 


2. Pycnonotus cafer wetmorei (Deignan) 
Osissa Red Vented Bulbul! 


Status : All species of family Pycnonotidae are included in 
Schedule-IV of Wildlife (Protection) Act, 1972. 
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FAMILY : MUSCICAPIDAE (Babblers, Flycatchers and Warblers) 
SUB-FAMILY : TIMALINAE (Babblers) 


1. 


Chrysosoma s/nense sinense (Gmelin) 
Yellow eyed Babbler 


Turdoldes caudatus caudaftus (Dumount) 
Common Babbler 


Sfatus : All Babblers are included in Schedule-IV of Wildtife 


(Protection) Act, 1972. 
SUB-FAMILY : MUSCICAPINAE (Flycatchers) 


1. 


Muscicapa parva albici//a (Pallas) 

Eastern Red Breasted Flycatcher 

Muscicapa thalassina tha/assina (Swainson) 

Verditer Flycatcher 


Rhipidura aureola 
White throated or whitebrowed Flycatcher 


SUB-FAMILY : MONARCHINAE 


1. 


Terpsiphone paradisi paradis/ (Linnaeus) 

Peninsular Indian Paradise Flycatcher or Paradise 
Flycatcher. 

Hypothymis azurea styan/ (Hartlaub) 

Indian Blacknaped Monarch Flycatcher 


Sfatus : All Fly Catchers within the family muscipidae are 


included in Schedule-IV of Wildlife (Protection) Act, 1972. 
SUB-FAMILY : SYLVINAE (Warblers) 


1. 


Acrocephalus aedon aedon (Pallas) 
Thickbilled Warbler 


Acrocephalus stentoreus bunnescens (Jerdon) 
Indian Great Reed Warber or Great Reed Warber 
Acrocephalus dumetorum (Blyth) 

Blyth's Reed Warbler 

Prinia sylvatica mahendrae (Koelz) 

Orissa Jungle Wern-Warbler 

Orthotomus suforius quzuratus (Latham) 

Tailor Bird or Indian Taitor Bird 
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SUB-FAMILY : TURDINAE (Thrushes and Chats) 
1. Copsychus saularis sau/arfs (Linnaeus) 
Indian Magple Robin or Dhyal 


2. Ernthacus svecicus (Linnaeus) 
Bluethroat 


3. Zoothera clitrina clitrina (latham) 
-Ovsage-headed Ground Thrush or White-throated Ground 
Thrush 


4. Turdus unlcolor (Tickell) 
Tickell's Thrush 


Status ; All are included in Schedule-IV of Wildlife 
(Protection) Act, 1972. 


FAMILY : MOTACILLIDAE (Pipits and Wagtalls) 


1. Anthus hodgoson! hodgoson/ (Richmond) 
Indian Tree Pipit 


2. Anthus novaessel/and/ae rufu/us (Vieillot) 
Indian Paddyfield Pipit 


3. HMoltaclilla flava beema (Sykes) 
Yellow Wagtall or Blueheaded yellow Wagtall 


4. Motacilla citreola 
yellow-headed Wagtall 


Status : All pipits under the family motacillidae have been 
Included in Schedule-IV of Wildlife (Protection) Act, 1972. 


FAMILY NECTARINIDAE (Sun Birds) 
1. MNectarinla zeylonica sola (Vieillot) 
indian Purplerumped Sunbird 


2. MNectarinla aslatica as/at/ca (Latham) 
Indian Purple Sunbird 


3. Nectarlna lotenia hindustan/ca (Whistler) 
Loten's Sunbird or indian maroon breasted Sunbird. 


Status. All sunbirds are Included in Schedule-IV of Wildlife 
(Protection) Act, 1972. 
FAMILY : ZOSTEROPIDAE (White-eyes) 
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1. <psterops palpebrosa palpebrosa (Temminck) 
White eye or Indian White-eye 


Status : All white-eye are included in schedutle-IV of Wildlife 
(Protection) Act, 1972. 


FAMILY : PLOCEIDAE (Sparrows and Weaver Birds) 
SUB-FAMILY : PASSERINE (House and Rock Sparrows) 
1. Passer domesticus indicus (Jardine & Selby) 

Indian House Sparrow 
SUB-FAMILY : PLOCEINAE (Weaver Birds, Bayas) 
1. Ploceus phlilippinus (Linnaeus) 

Indian Baya 


Status : All the‘weaver birds or Bayas are included in 
Schedule-IV of Wildlife (Protection) Act, 1972. 


SUB-FAMILY : ESTRILDINAE (Avadavat, Munias) 
1. Estnlda emrmandava amandava (Linnaeus) 
Red Munia or Avadavt 


2. Lonchura malabarlca malabarlca (Linnaeus) 
White-throated Munia or Common Silverblll. 


3. Lonchura malacca atricapl///a (Vielllot) 
Eastern Black-headed Munlia. 


Status : All Avadavats, Munias under sub-family Estrildinae 
are included In Schedule-IV of Wildlife (Protection) Act, 1972. 


FAMILY : FRINGILLIDAE (Finches) 
SUB-FAMILY : CARDUELINAE 


1. Carpodacus erythrinus erythrinus (Pallas) 
Common Rosefinch or Scarlet Grosbeak. 


Status : All finches under family fringillidae are Included In 
Schedule-IV of Wildlife (Protection) Act, 1972. 
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MAMMALS 


The mammalian fauna of Bhitarkanika consists of a total of 
28 species belonging to 7 orders, 18 families and 25 genera (Kar 
1998 - in press). The details of mammalian fauna are as follows : 


ORDER : ARTIODACTYLA 
FAMILY : CERVIDAE 
GENUS : AXIS 


1. Axis axis (Endeben) 
Spotted Dear or chitat 


Oriya Name Harina or Mruga 
Status Schedule It of Wildlife (Protection) Act, 1972. 


This is the most beautiful of all deer species. The species is 
quite adaptive and is well adopted to estuarine conditions of 
mangrove ecosystem. They feed both during day and night and 
are usually seen in herds of ten to thirty. A well built stag measure 
about 90 cm. at shoulder and weighs about 85 kg. A herd may 
contain two or three stags. They are less nocturna! than Sambar 
and feed till late in the morning and again in the afternoon, and 
lie down in the interval in shaded spots of the mangrove forests. 
‘Chittals are prolific breeders; an interval of six months may see 
the production of a new family. 


GENUS : CERVUS 


1. Cervus unicolor (Kerr) 
The Sambar 


Oriya Name Sambar 
Status : Schedule II! of Wildlife (Protection) Act, 1972. 


The Sambar is the largest Indian deer and carries the 
grandest horns. Its height at shoulder measures nearly 5 feet (150 
cm.), average about 55 inch (140 cm.). A full grown stag weighs 
from about 200 kg to more than 320 kg. The coat is coarse and 
shaggy. The colour of the body is brown with a yellowish or 
greyish tinge, the stags tend to becorne very dark, airnost black. 
The antlers are stout and rugged. They feed mainly at night and 
retire into heavy cover at day break and do not usually come out 
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till dusk. For this reason they are very rarely seen in the forests. 
The stags clean their horns by rubbing them against trees. The 
males usually fight for territory. Pairing takes place in November 
and December. After pairing the stag lives a solitary life till the 
next mating season. Young ones are born in late May or early 
June. Young stags remain with the hinds. They are rarely seen 
in big groups. Both stags and hinds are seen singly or a party of 
hinds and fawns without a stag. In Bhitarkanika the species is 
restricted to Dangmal and Bhitarkanika forest blocks only. 


FAMILY : SUIDAE 
GENUS : SUS 


1. Sus scrofa (Linnaeus) 
The Indian Wild Boar or Wild Pigs 


Oriya Name Barha 
Status Schedule III of Wildlife (Protection) Act, 1972. 


Wildboars are very common in al! the forest blocks of 
Bhitarkanika. They are omnivorous, living on roots, tubers, 
insects, offal, carions and crops. In Gahirmatha coast they dig 
the sea turtle nests and are an important predator of sea turtle 
eggs. A well grown male stands 90 cm high at the shoulder and 
may weigh over 200 kg. The colour of the animal is black mixed 
with grey, rusty brown, and white hairs. The young ones are 
browner and old boars greyer. Newborn wild pigs are brown with 
light or black stripes. The tushes are well developed in the males. 
Both the upper and lower tushes curve outwards and project from 
the mouth. 


Wild Boars display great intelligence and some animals 
show greater courage and determination. The sense of smell is 
very acute, the eye sight and hearing moderate. They are prolific 
breeders apparently breeding at ali seasons. The period of 
gestation is about 4 months. Usually 4 to 6 young ones are borne 
at a time. 


ORDER : CARNIVORA 
FAMILY : CANIDAE 
GENUS: CANIS 
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1. Canls aurecus (Linnaeus) 
(Asiatic Jackal) 


Oriya Name Bilua or Siala 
Status ; Schedule Ii of Wildlife (Protection) Act, 1972. 


The species is commonly found in all areas of Bhitarkanika. 
Jackals are scavengers. The height varies from 38 to 43 cm and 
body weight from 8 to 11 kg. Length, head and body 60 to 75 
cm. and tail 8 to 11 cm. They usually how! at dusk or Just before 
dawn which is more famillar to us than the animal itself. They 
live in low lands, villages and cultivation, sheltering In holes In 
the ground, among ruins or in dense grass or scrub. They usually 
come out at dusk and retire at dawn, but often they are also seen 
during day,time.:-Cubs are borne at any time in the year. 


FAMILY : FELIDAE 
GENUS : PANTHERA 
1. Panthera pardus (Meyer) 
(Leopard or Panther) 
Oriya Name : Kalara Patria Bagha or Pendra. 
Status : Schedule | as per Wildlife (Protection) Act, 1972; 


Vulnerable as per IUCN Red Date Book 
categories; included in Appendix ! of CITES 


Though the leopard was thriving in Bhitarkanika's mangrove 
forests, its population has declined to a great extent. During last 
20 years, only once it was spotted in Bhitarkanika forest block In 
mid 1880's. Loca! people report that there was a good population 
of panthers in Bhitarkanika and incidences of attack on man and 
domestic animals were narrated by them. At present its presence 
Is doubtful. 


GENUS : FELIS 
1. Fells viverrina (Bennett) 
(The Fishing Cat) 
Oriya Name : Maccha ranka Biradi 
Status : Schedule-! of Wildlife (Protection) Act, 1972. 


Vulnerable as per Red Data Book categories of IUCN; 
Included In Appendix-li of CITES, 
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The Fishing Cat is distinguished from the leopard cat by its 
much larger size and shorter tail. The limbs are short. Body is 
stoutly built and is covered with short, coarse, earthy-grey fur, 
infused with brown. The body markings consist of a series of 
elongate spots arranged in more or less longitudinal rows. From 
6 to 8 dark lines run from the forehead over the crown on to the 
neck, breaking up into shorter bars and spots on the shoulders. 
It's method of fishing Is to crunch on a rock or overhanging bark 
and to scoop up the fish with a blow of its paw. It never enters 
water In pursult of Its prey. The fishing cat preys on any animal 
and birds It can over come. They are distributed in all forest areas 
of Bhitarkanika but their population is declining due to habitat 
loss. A conservation programme of the species has been initiated 
at Dangmal. 


2. Fells chaus kuftas (Pearson) 
(The Jungle Cat) 


Oriya Name : Bana Bhuan or Katas 
‘Status : Schedule HI of Wildlife (Protection) Act, 1972. 


This Is one of the commonest wildcat in Bhitarkanika. They 
Inhabit the drier and more open areas having scrub Jungles, reedy 
banks of rivers, marshes and also mangrove forests. It preys on 
small mammals, birds and even poultry. With its long legs and 
comparatively ‘short tail, it has a very distinctive appearance. 
Eyes are pale green. Colour of its fur varies from sandy grey to 
yellowish grey. Tall is ringed with black towards the end and has 
a black lip. The paws are pale yellowish, black or brown 
undemeath. The ears are reddish, ending in a small pencil of 
black hairs. This is the common wild cat of Bhitarkanika. 


3. Fells bengalens/s (Kerr) 
(The Leopard Cat) 
Orlya Name : Chita Biradi or Baghata 
Status : Schedule-I of Wildlife (Protection) Act, 1972; 


Vulnerable as per Red Data Book categories of IUCN; 
Included In appendix-! of CITES. 
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The species resembles the domestic cat but its legs are 
longer in size. Due to colour and markings in the body it looks 
like a miniature panther. People often confuse in distinguishing 
this cat species from panther. The body colour is yellowish above, 
white below, omamental throughout with black or brownish spots. 
There are four distinct bands which run from the crown over the 
neck and then break up into short bars and elongate spots on 
the shoulders. There is a pair of horizontal cheek stripes, the 
lower end of which touches a black bar across the throat. There 
are two black bars on the inside of the forearm and cross bars 
towards the end of the tail. It feeds on small birds and animals. 
Due to its noctumal habit it is rarely seen during the daytime. 
Often it enters into villages and destroys poultry. 


FAMILY : HYANIDAE 
GENUS : HYAENA 
1. Hyaena hyaena hyaena (Linnaeus) 
(The Striped Hyena) 
Onya Name Heta Bagha or Hunda Bagha 
Status Schedule-IIl of Wildlife (Protection) Act, 1972. 


The striped hyena has a dog like built, massive head and 
forehead, weak hind quarters and a heavy dorsal crest of long 
hairs. Transverse stripes on the body and limbs are usually well- 
defined and gives a characteristic appearance. They remain 
concealed during the day in bushes or a hole in the ground near 
by trees. The species is nocturnal and also a scavenger. 


FAMILY : HERPESTIDAE 
GENUS : HERPESTES 


1. Herpestes edwardsi (Geofforoy) 
(Common Mongoose) 
Oriya Name Neula 
Status Schedule-IV of Wildlife (Protection) Act, 1972. 
It is a tawny, yellowish-grey mongoose with no stripe on the 
side of its neck. Each hair on the coat is alternately ringed with 
black and white giving the coat is grizzled ‘pepper and salt' 
appearance. The long tail is tipped with white or yellowish-red 
colour. The species prey on rat, mice, snake, frog, insect, 
scorpion and centipeds. 
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FAMILY : MUSTELIDAE 
GENUS: LUTRA 


1. Lutra perspicillata (Geoffroy) 
(Smooth coated Indian otter) 


Oriya Name Pani Odha 
Status : Schedule-I| of Wildlife (Protection) Act, 1972. 


The species is distinguished from the common otter by its 
smooth sleck coat. Colour varies from blackish to chocolate 
brown or sandy brown; dorsal fur not gizzled. The hairs of the 
muzzle leaminate in a straight line above the naked part of the 
nose unlike the common otter where the lime is angular. The 
species hunts in flooded fieids, creeks and estuaries and on the 
coast. Fish is their main food. Often it goes out after fish into 
open sea. 


FAMILY : VIVERRIDAE 
GENUS: VIVERRICULA 


1. WViverricula indica (Desmarest) 
(The Small indian Civet) 


Onya Name Salia Patani 
Status : Schedule-il of Wildlife (Protection) Act, 1972. 


Adutt of this species is about 3 feet (90 cm) and the tail is 
about 1 feet (30 cm). The colour of the body tawny grey or 
greyish brown, lined and streaked on back; spotted more or less 
in rows along the flanks. The dorsal crest is absent and this 
character distinguishes it from the large Indian Civet. There are 
several black rings in the tail. it is nocturnal in habit. It hunts on 
rats, squirrels, small birds, lizards, insects and also poultry. It also 
feeds on fruits, roots and other vegetable matter. The young ones 
are seen through out the year. 


GENUS : PARADOXURUS 
1. Paradoxurus-hermaphroditus (Pallas) 
(Common Palm Civet or Toddy Cat) 


Oriya Name Dali Odha 
Status Schedule-ti of Indian Wildlife (Protection) Act, 
1972. 
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This is a black or blackish-brown civet with long coarse hair 
with head & body measuring upto about 60 cm and a tail of 
almost equal length. The limbs are black or dark brown. They 
are noctumal. It feeds on birds and small mammals and also 
takes fruits etc. Young ones are born all times and the litter size 
varies from 3 to 4. These civets are known to adopt themselves 
to a life in human settlements. 


ORDER : SCANDENTIA 
FAMILY : TUPAIIDAE 
GENUS: SUNCUS 


1. Suncus murinus murinus (Linnaeus) 
(House shrew or Grey Musk shrew) 


Oriya Name Chuchundra 
Status Common 


Colour is pale grey tipped with brown. The strong smell of 
musk is derived from a gland located on each side of the body, 
the secretion of which is produced in much greater abundance 
during mating season. It normally enters the houses at dusk 
running about the rooms seeking insects. It makes loud 
squeaking cry when frightened. They eat cockroaches and other 
noxious pests. They also help in keeping the rats away. 


ORDER : PRIMATE 
FAMILY : CERCOPITHECIDAE 
GENUS : MACACA 


1. Macaca mulatta mulatta (Zimmermann) 
(Rhesus Macaque) 


Oriya Name Pati Mankada 
Status Schedule-!| of Wildlife (Protection) Act, 1972. 


The size is about 60 cm. when seated and the body weight 
is 5-7 kg. Females are slightly smaller. They are seen in troops 
in the outskirts of forests, near villages and temples. In 
Bhitarkanika they are seen near khola creek and in the bank of 
other creeks of Bhitarkanika river. They feed on ground plants, 
insects, spiders. The orange-red fur on its loins and rump 
distinguishes it from other Indian monkeys. Breeding season is 
in winter and young ones are borne just before monsoons. 
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ORDER : RODENTIA 
FAMILY : SCIVRIDAE 
GENUS : FUNAMBULUS 


1. Funambulus palmarum palmarum (Linnaeus) 
(Three Striped Palm Squirrel) 


Oriya Name Gunduchi Mussa 
Status Schedule-IV of Wildlife (Protection) Act, 1972. 


The species has 3 dorsal! stripes. It has a shrill bird like call 
which it repeats again and again, accompanying its music with 
quick Jerks of its tail. It feeds on fruits, nuts, young shoots, buds 
and bark; insects and egg of birds. These squirrels drink the 
nectar of flowers of silk cotton trees and help in their pollination. 
Period of gestation in about six weeks. The female makes a nest 
of grass and leaves on trees, in the rafters of houses or in the 
holes in the walls. Two or three young ones are produced which 
are born blind and remain in the nest till they can find 
themselves. 


FAMILY : HYSINICIDAE 
GENUS : HYSTRIX 
1. Hystrix Indica (Kerr) 
(The Indian Porcupine) 


Oriya Name : Jhinka 
Status : Schedule-IV of Wildlife (Protection) Act, 1972. 


In these rodents the hairs are completely modified into long 
spines ornamented with deep brown or black and white rings. The 
head and body measures about 70-90cm with a tail of about 8 to 
10 cm long. The body weight varies from 11 to 18 kg. It is 
nocturnal. During the day time takes shelter in caves or in 
burrows dug by itself or dug by other animals. Often they also 
remain in thick scrubs near cultivation. They have a keen sense 
of smell. They feed on all types of vegetables, grains, fruits, 
roots, etc. 


FAMILY : MURIDAE 
GENUS: MUS 


1. Mus booduga (Grey) 
(Indian Field Mouse) 
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Oriya Name Gatua Musa. 
Status : (Vermin) Schedule-V of Wildlife (Protection) Act, 1972. 
The species attains a length of about 5 to 8 cm with a tail of 
about 5 cm length. The colour is either brown, dark greyish brown 
and pale sandy, underside white. This is one of the commonest 
of ail field rats found in the fields and gardens. At times it may 
even venture into houses. 
GENUS : RATTUS 
1. Rattus rattus arboreus (Horsfield) 
(The common white-bellied House Rat) 
Status : Vermin-Schedute-V of Wildlife Protection Act, 
1972. 
Oriya Name : Musa 
The species lives in places aimost anywhere it can obtain 
suitable shelter and food. 
GENUS : BANDICOTA 
1. Bandicota bengalensis bengal/ensis (Grey) 
(Indian Mole Rat) 
Oriya Name : Jangli Musa 
Status Vermin; Schedule V of Wildlife (Protection) Act, 
1972. 
This bandicoot is largely found in fields & forests. 
2. Bandicota indica indica (Bechstein) 
(The Bandcoot Rat) 
Oriya Name : Musa 
Status : Vermin, Schedule V of Wildlife (Protection) Act, 
1972. 


ORDER: CHIROPTERA 
SUB-ORDER : MEGACHIROPTERA (Frugivorous Bats) 
FAMILY : PTEROPODIDAE 
GENSUS : CYNOPTERUS 
1. Cynopfterus sphinx sphinx (Vahl) 
(Shortnosed Fruit Bat) 
Status (Vermin), Schedule V of Indian Wildlife 
(Protection) Act, 1972. 
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This is a common species which roosts in small groups 
among palm leaves, aerial roots of banyan, tree holes etc. 
SUB-ORDER : MACRO CHIROPTERA (insect eating 
and carnivorous species). 
FAMILY : VESPERTILIONIDAE 
GENUS: PIPISTERELLE 
1. Pipistrelle coromandra coromandra (Grey) 
(Indian Pipistrelle) 


Oriya Name Chemenia 


Status Vermin, Schedule-V of Wildlife (Protection) Act, 
1972. 


Indian pipistrelle most frequently noticed from its habit of 
roosting in the roof of houses and other abandoned buildings etc. 


FAMILY : EMBALLONURIDAE 
GENUS: TAPHOZOUS 
1. Taphozous melanopogon melanopogon (Temminck) 
Oriya Name : Chememia 
Status : Not known. 


The males of the species are sandy yellowish-grey with 
a black beard of long and thick hairs. Females are brown with 
reddish tint. Young ones are dull dark grey. These bats are 
gregarious species. They fly in the dark with ease and swiftness 
displaying amazing capacity for avoiding obstacles in the dark. 
These bats do not hang by their hind limbs but cling to the wall 
and ceilings of abandoned houses by using all four limbs. It feeds 
mainly on insects and usually fly out only after sunset. 


ORDER: CETACEA 
FAMILY: DELPHINIDAE 
GENUS: PLATANISTA 


1. Platanista gangetica (Lebeck) 
(Gangetic dolphin) 
Oriya Name Sishumar 
Status Schedute-I of Wildlife (Protection) Act, 1972. 
The species attains a length of about 2.6 meters. The 
females are larger than the mates. The snout is prolonged into a 


narruw compressed beak which is slightly enlarged distally. The 
number of teeth vartes from 27 to 32 on each side. Unlike the 
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true dophins, a very short neck is evident in Pl/atanista. A 
rudimentary fin in the form of a fleshy ridge in the middle of the 
body is seen. Pectoral flippers are more or less triangular shaped. 
Tail flukes are horizontally placed. Body colour varies from dark 
lead black to sooty black. They feed on bottom living crustaceans 
and cat fishes. During monsoon months they come to the tidal 
rivers and are mostly seen at the confluence point of Bramhani- 
Baitarani, Dhamra nivers at the large river mouths. During winter 
they are regularly seen in the Gahirmatha shallow coastal! waters. 


GENUS: SOUSA 


1. Sousa chinensis 
(Humpback dolphin) 


Oriya Name : Sishumara 


In this species the number of teeth on each side of the jaw 
vanes from 34 to 38, beak distinct. The individuals are having a 
dorsal hump and a dorsal fin. Body colour is uniformly grey with 
spots. The name humpback dolphin is derived from the 
characteristic hump on its back. It feeds on fishes, prawns and 
crustaceans. It reaches a length of about 3 meters. The species 
is often found along the river mouths entering estuaries and 
backwaters. 


GENUS : ORCAELLA 
1. Orcaella brevirostris (Owen) 
(Irrawady Dolphin) 
Onya Name: Bhuasuni Mugger 
Status : Schedule-I of Wildlife (Protection) Act, 1972; 


‘Insufficiently known’ as per IUCN Red Data Book categories 
of IUCN (However, in the recent classification, it has been 
classified as ‘Endangered’ by the IUCN Cetacean specialist 
Group); 


Included in Appendix-| of CITES. 

Unti! recent past it was believed that in Orissa the species 
is available only in Chilika lake. It inhabits large river estuaries 
like Dhamra. The species has become very rare and the 
population is under severe threat due to intensive nylon gill net 
fishing, trawling and other biotic pressures. Special conservation 
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measures are necessary for protection and conservation of this 
rare marine mammalian species. 


FAMILY : PHOCOENIDAE 
GENUS: NEOPHOCAENA 


1. Neophocaena phocaenoides (G. Cuvier) 
(Little Indian Porpoise or Black Porpoise) 


Status Schedule-I| of Wildlife (Protection) Act, 1972; 
Insufficiently known as per Red Data Book 
Categories of IUCN); included in Appendix-I of 
CITES. 


In this species the number of teeth on each side of the jaw 
varies from 15 to 19, teeth spade like. It has no dorsal fin and a 
well defined beak is also absent or in other words the snout is 
also blunt. It grows upto a length of 1.2 to 1.7 cm. 


The species feeds on fishes, squids and crustaceans. They 
are often killed in gill nets and trawl nets operating along the 
coastal waters. Dead and stranded specimens often reach the 
Gahirmatha beach and other- beaches along the Orissa's 
coastline. Gestation period is reported to be 7-8 months. 
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CHAPTER - VI 


SPECIAL CONSERVATION EFFORTS 


SALTWATER CROCODILE CONSERVATION AND 
MANAGEMENT PROJECT 


INTRODUCTION AND HISTORY: 


In the post war period crocodiles had catastrophically 
declined as a result of sophisticated hunting methods combined 
with the insatiable demand for its much valuable skin by the 
luxury leather markets. There was no control of shooting, if it 
existed at all, and in many parts of the world, the entire 
population of crocodiles disappeared before implementation of 
adequate control measures. India has been no exception. The 
population of all the three Indian species of crocodiles have been 
extremely hard hit. No reliable scientific information exists on the 
status of the saltwater crocodiles in India prior to 1974. The 
species formerly occurred abundantly in suitable coastal habitats 
from Cochin in West India round the peninsula and up the East 
coast up to the northern most limit of the present Bangladesh. 
Many earlier writers have commented on the abundance of this 
Species of crocodiles in the past. 


In the state of Orissa, the chain of islands of Bhitarkanika 
were in the past, a sanctuary for the Raja's of Kanika in times of 
stress. The deep channels surrounding it and its impenetrable 
mangrove forests made it a perfect hide out. The Rajas in their 
settled years of the present century had converted Bhitarkanika 
into wildlife reserv~. According to the Raja of Kanika, the 
saltwater crocodiles were abundant in former years not only on 
the island shores but throughout the vast deltaic region and 
estuaries with deep-cgatinvous tidal forests extending over an 
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Plate 5.13 — Chittals or spotted deers (Axis axis) in Bhitarkanika. It is generally 
regarded as the most beautiful of the World's many deer species. 


Plate 5.14 — A fish species which was hand caught in the interidal 


zones of Ekakulanasi as lide receded. 
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Plate 6.1 — Gahirmatha Marine Turtle Research & Conservation Centre establishet 
in mid 1970's has done pioneering research on Sea Turtles of Orissa, India. 


Plate 6.2 — Rare white crocodile ‘Gort’ in captivity in the Salt Water Crocodile 
Research and Conservation Centre ab:Oangmal.srujanika@gmail.com 


Plate 6.3- Tagging a nesting ridley turtle. The number will identity her and will 
help marine biologists to monitor one of Nature's most fascinating 
dramas — the migration of marine turtles. 


Plate6.4- Personnels of Research and Monitoring team of State Wildlife Wing 
approaching the Ekakulanasi Rookery from their base camps at long 
wheeler Island; Wheeler islands are seen initheé background, 


Plate 6.5~ Joint base camps are established each year at strategic locations alon¢ 
the Gahirmatha coast for constantly liasioning with patrolling ships ir 
the high seas. 


Plate 6.6 — A Trawler caught while fishing in the prohibited zones 
of Gahi 
aman coastal ip by srujanika@gmail.com 


Plate 6.7 — A live male ridley sea turtle arriving the coast with injury on its head : 
often the fishermen hit the carapace and head of turtles with iron rods. 


Plate 6.8 — A live female ridley sea turtle with severe injury on its carapace has 


managed to recover and reach the nesting beach f ¢ laving eggs. 
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Plate 6.9 — Thousands of dead adult olive ridley sea turtles reach the Orissa 
coast as a result of offshore fishing activities. 


Plate 6.10 — A dead olive ~'dley sea turtle with Nippers tied with plastic 
aproaching the coast as a resutt of offshore, poaching activitii 
1gitized Uy srujant 


ka@gmail.com 
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Plate 6.11 — Tractor like tracts of nesting female olive ridley at Gahirmatha 
rookery seen on the morning immediately after termination of an arribada. 


Plate 6.12 ~ Govemor of Orissa observing captive reared 
Juvenile ridleys at Ehakulgs 
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Plate 6.13 — Governor of Orissa and personels of law enforcing agencies 
observing a nesting ridley turtle at Ekakulanasi rookery of Gahirmatha coast. 


Plate 6.14 — Officials of state Wildlife Wing of Govt. of Orissa 
observing a dead olive ridley at Gahirmatha coast. 
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area of about 400 square miles. There were then many large 
adult crocodiles, a few exceeding twenty feet in length. The Raja 
believes that the longest specimen shot was about 28 feet in 
length. A crocodile skull preserved and kept in the museum of 
Kanika palace is about a metre in length and according to the 
thumb rule formula that the skull is approximately 1/7th of the 
total body length, the animat must be a giant specimen of about 
25 feet. In late 1970's, one of the authors (C.S.K.) had seen a 
couple of giant crocodiles in Bhitarkanika of about 22-23 feet 
which were killed by local people and also a few more crocodiles 
of that size were existing in Mahisamada creek and in several 
other creeks and the river system of Bhitarkanika. Such large 
Specimens are now seen no more and it is doubtful whether any 
specimen exceeding 7 meters now occurs. People of other parts 
of Orissa were in general afraid of visiting Bhitarkanika as the 
area was famous for the notorious maneating and cattlelifting 
crocodiles. Such an impression in the minds of common people 
is still persisting. This is also the reason why a large proportion 
of people of this state have not seen Bhitarkanika as yet. Until 
relatively recently the saltwater crocodiles were faithfully 
protecting this small chunk of precious forest types in 
Bhitarkanika and its rich biodiversity. 


The present Government of india/FAO/UNDP Project 
Crocodile Breeding and Management arose from a proposal for 
the development of a crocodile farming industry in India following 
the report of the first working meeting of the IUCN/SSC Crocodile 
Specialist Group in 1971 which had mentioned in general about 
the depleting status of the crocodiles in India. Appreciating the 
economic potentiality of crocodile products like leather and meat 
to eam foreign exchange, an FAO expert on Crocodile breeding 
and Management (Dr. H.R. Bustard) was invited as a consultant 
in May-July 1974. Based on his report (FAO 1974, 1975), the 
actual Project was undertaken by Govemment of India through 
its concerned state governments from 1st April 1975 with Or. 
Bustard as chief Technical Advisor. Among all the states and 
union territories of India, Orissa was the first state to take the 
lead to start and implement the project in a meaningful manner 
as it had the privilege of having all the three species of Indian 
crocodiles. On 22nd Apnil 1975, Bhitarkanika was declared as the 
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first wildlife sanctuary of Orissa. At the same time the Salt Water 
Crocodile Research and Conservation Project at Dangma! began 
as a research, conservation and management project instead of 
a commercial project because the initial survey recognised that 
the crocodilian population were already endangered or depleting 
faster than these could reproduce. 


MANAGEMENT OBJECTIVES e— 


The broad objectives of the Salt water crocodile 
conservation and management Project in Bhitarkanika were : 


(a) To protect the remaining natural population in their natural 
habitat. 


(b) To rebuild natura! population quickly. 
(c) To promote captive breeding. 


(d) To build-up a cadre of trained personne! for better continuity 
of the project in the long term. 


(e) To involve the local people intimately for protection of the 
Species and their ecologically sensitive habitats. 


PRELIMINARY STATUS SURVEY 


A broad status survey of the crocodilian species was 
conducted in 1974, as a part of the consultancy mission. This 
independent and very preliminary survey was the first attempt to 
look at conservation problems of this crocodile species on a very 
broad basis. The all India Survey indicated that by 1974, the 
saltwater crocodile had become extinct in the South Indian States 
of Kerala, Tamil Nadu and Andhra Pradesh. A small population 
still existed in the Bramhani-Baitarani-Dhamra deltaic area of 
Orissa-known as Bhitarkanika = and a few individuals still existed 
in Sunderbans of West Bengal (FAO, 1974). After implementation 
of the projegt, the first systematic survey in Bhitarkanika was 
undertaken during 1975/76 and 1976/77 winter months. This 
survey revealed that the area had a very low population of only 
96 individuals which included 29 aduits, 6 sub-adults and 61 
juveniles. These important surveys revealed that : 
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a) Bhitarkanika mangrove ecosystem still holds a viable 
remnant population of the salt water crocodile, C. porosus, 
including very large adults of both sexes. 


b) Nesting was taking place in the wild. 


c) Natural recruitment was taking place though in a limited 
scale. 


d) Egg predation in the wild was of very high magnitude. 


e) The natural high fecundity was offset in nature by very high 
levels of mortality both in the egg stage and newly hatched 
young ones. : 


Accordingly it was pointed out that “only sound scientific 
management can restore the Crocodile Population quickly and 
without proper management, the salt water crocodile will become 
extinct in Orissa”. It was also pointed out that the population 
parameters of crocodiles which include a high level fecundity 
combined with long reproductive life — are such that under 
effective control, combined with sound scientific management 
practices, depleted population of crocodiles could rapidly build 
up their number to return to their former levels of abundance and 
become a resource once again. 


PROJECT IMPLEMENTATION 


Work started on July 1975, following recruitment of a 
biologist in Bhitarkanika wildlife sanctuary. A wild laid nest was 
located inside Kalibhanjdian island. The first clutch of salt water 
crocodile eggs were collected from this island containing a total 
of 25 eggs which were taken to the hatchery for expert incubation. 
The salt water crocodile eggs were hatched for the first time in 
captivity in Orissa at the Saltwater Crocodile Research and 
Conservation Centre at Dangmal in August 1975. It resulted in a 
total of 24 young ones including a partial albino hatching 
(Sankhua variety as they are locally called). This white crocodile 
named ‘Gori’ is still being reared in captivity in the centre. 
Subsequently in different years a number of crocodile eggs have 
been collected from different forest blocks of the sanctuary and 
the technique of “grow-rear and release” has been standardised. 
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WORK PLAN OF THE PROJECT 
The work plan comprised of following objectives : 


1.To continue a broad status survey for locating the remnant 
viable crocodile population and the best crocodile habitats in 
the deltaic region for conservation and management of the 
species and its habitats. 


2.Collection of wild laid eggs from nature soon after laying by 
mother crocodiles; transporting of these eggs to a central 
protected hatchery; translocation of eggs in artificially prepared 
nests simulating natural nests for hatchery incubation; rearing 
the resultant hatchlings and juveniles in especially designed 
pools for providing care to the newly hatched young ones under 
best captive husbandry conditions and management based on 
sound scientific principles until the hatchlings were of a size to 
defend themselves when they were released back into nature; 
reducing morality rate of hatchlings and juveniles. 


3.Standardise the techniques and build up the required levels of 
technical ability and competence in order to achieve (1) & (2). 


4.Prevent fishing in the net work of rivers and creeks and protect 
the mangrove forests which are the ideal habitats of salt water 
crocodiles. 


5.To initiate and implement eco-developmental activities by 
involving local people in all project works for winning their 
support and gaining confidence for conservation of the species. 


6.Build up @dditional expertise and capacity not only in the 
operation of the crocodile project but in the management of 
the entire sanctuary area. 


A project document entitled “AN INTEGRATED SCHEME 
FOR CONSERVATION OF CROCODILES IN ORISSA” with 
Management Plan for Satkosia gorge and Bhitarkanika 
Sanctuaries was prepared (Kanungo, 1976). It accepted by the 
State Government and Government of India for implementation 
of the proposed project. 
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CROCODILE HUSBANDRY 


In Bhitarkanika, the captive husbandry units were put under 
the control of a Ph.D. Scholar (biologist) supervised by the F.A.O. 
Expert and Chief technical advisor to the Govt. of India Project 
‘Crocodile Breeding and Management’ under the administrative 
control of the Athagarh Forest Division of Forest Department, 
Government of Orissa. The captive husbandry units at Dangmal 
comprised : 


(a) a hatchery 

(b) Series of hatchling pools, 

(c) yearling pools, and 

(d) quarantine pools (for the injured and diseased animals) 


These pools were cement concrete pools with wire mesh 
fencing on all sides and roof provided with intets and outlets for 
pumping tidal water daily from nearby tidal creeks. Later a few 
semi-natural pools were added to the complex. These pools were 
having connections to tidal creeks to minimise the feeding as well 
as maintenance cost and to allow the captive reared individuals 
to adjust to natural conditions before being released in to the wild. 


(b) Timing of release : Timing of release of smal! juvenile 
crocodiles is an important factor for their ultimate survival. 
Therefore care was taken for release of crocodiles after peak 
winter and before the onset of the monsoon floods in order to 
allow the young crocodiles to avoid extreme climatic and 
environmental conditions. Crocodiles were normally released 
several months prior to the onset of monsoons, in order to ensure 
that they had adequate time to become familiar with the new 
habitat before the annual floods. 


(c) Selection of size class of crocodiles : 


Since release of small captive reared crocodiles to the wild 
involves an immediate change from the limited surroundings of 
the cemented yearling pool (4 X4 X 1 m depth) to a vast area, 
selection of size of the crocodiles for release is one of the most 
important parameters for their survival. For this purpose, the 
crocodiles selected for release were 1.0 to 1.2 metre in total 
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length in order to maximise their survival success in the wild. At 
this size they are able to protect themselves from most potential 
enemies. 


MARKING OF CROCODILES TO BE RELEASED : 


In the initial phases of the project for about one and half 
decade the tail scutes of all captive reared crocodiles prior to their 
release were clipped for subsequent recognition and for 
monitoring the survival success or the recruitment success. This 
was necessary during the pilot restocking programmes since the 
crocodiles were liberated all of a sudden into an artificial situation 
which they would never encounter under normal circumstances 
in the wild. 


The standard method adopted by the Government of India/ 
FAO/UNDP - assisted Project Crocodile Breeding and 
Management was used. One side scute of the first double row of 
scutes (beginning at the single row of posterior scutes) was 
clipped to signify the year of release and here it signifies the first 
year release. For successive years the scute immediately anterior 
to the scute clipped in previous years and so on were clipped to 
designate year classes. The scutes on the left side were clipped 
in the case of females and in the case of males the comesponding 
Scutes on the right side were clipped. The scutes were cut easily 
and clearly from near the base using a sharp knife and generally 
there was little bleeding. Antiseptics were applied to the wound 
to prevent infection. In crocodiles in general such cut scutes do 
not regenerate. In the initial year of pilot restocking programme 
i.e., in 1977 all the crocodiles for release were females so the 
lef side of the double row scute was clipped for all 15 crocodiles 
(Kar and Bustard). 


RELEASE OF CAPTIVE REARED CROCODILES INTO 
NATURE 


The first salt water crocodile release operation in India 
occurred in Bhitarkanika Wildlife Sanctuary of Orissa on 27th 
April, 1977. The first batch of 15 crocodiles were released in 
Dangmal Creek. In the following year i.e., in 1978, the second 
batch of 80 crocodiles were released in Suajora Creek. In the 
third batch 30 more were released in the same Suajora Creek. 


Digitized by srujanika@gmail.com 


BHITARKANIKA : MYTH AND REALITY 179 


In the first one decade (i.e., 1977 to 1987), a total of a total of 
973 crocodiles (901 females + 72 males) were released into 
the different creeks and river systems of Bhitarkanika Wildlife 
Sanctuary (Table 6.1). In the next decade (i.e., 1988 to 1996), a 
total of 644 has been introduced into the above natural habitats 
to build up the depleted wild stock (The details are as follows : 
1977 (15), 1978 (80), 1979 (0), 1980 (30), 1981 (30), 1982 (0), 
1983 (75), 1984 (50), 1985 (100), 1986 (200), 1987 (300), 1988 
(123), 1989 (77), 1990 (4), 1991 (13), 1992 (100), 1993 (120), 
1994 (80), 1995 (120) and in 1996 (30).. Thus the total number 
of released crocodiles from 1977 upto 1996 is 1640 individuals. 
Captive reared young crocodiles of about one metre 1.0 to (1.2 
m) size measured from tip of the snout to tail end were 
considered ideal for releasing back into the tidal rivers and creeks 
i.e., to their former natural habitats. Selected areas were in the 
core of the sanctuary and were specially managed with absolutely 
no fishing activities and protection from other sorts of human 
induced disturbances. Since the methodology, timing of release, 
and size of crocodiles were three important factors for their 
survival precautions were taken viz; 


(a) Release Locations : The criteria for selection of ideal 
habitats is that it is free from disturbances. Areas nearer to the 
dead end .or in the middle of the tidal creeks deep inside 
mangrove forests were selected. Some of the habitats selected 
in the first one decade of this conservation project included 
Dangmal Creek, Suajora Creek, Pati Jora, Sapua Creek, 
Jalahara, Creek, Sagunachera Creek, Ganjeikhia Creek, 
Mangalpur Creek, Mahisamara Creek, Dhamra River in between 
Kalibhanjdian and Sapua, Maipura River, Ranahansua nver, 
Bhitarkanika river, Baunsagarh river etc. The smaller creeks 
helped the crocodiles to gain an intimate knowledge of their future 
home range and they slowly and gradually dispersed to the 
adjoining main rivers and perfectly acclimatized themselves to 
the new habit conditions in the wild. 
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Table - 6.1 


Details of release of captive reared C. porosus in to the 
river system of Bhitarkanika Sanctuary (1977 to 1987) 


Batch Year No. of Place of release 
of croco- 
rele- diles 


ase released 


ist Batch 1977 15 Dangamal Creek 

2nd Batch 1978 80 Suajora Creek 

3rd Batch 1980 930 Suajora Creek 

4th Batch 1982 75 Ranahansua, Baunsagarh and 
Habalganda. 

5th Batch 1983 50 Ranahansua and habalganda. 

6th Batch 1984 55 Pat jora and Sapua (Mahinsamada) 

7th Batch 1984 45 Suajora Creek 

8th Batch 1985 25 Suajora Creek 

9th Batch 1985 35 Suajora Creek 

10th Batch 1985 40 Habalaganda and 
‘Ranahansua Creek 

11th Batch 1985 30 Jalahara, Sagunachera Creek 
(Block-VII of Bhitarkanika river). 

12th Batch 1985 25 Baunsagarh river 

13th Batch 1985 10 Dhamara river in between Sapua 
and Kalibhanjadian islands. 

14th Batch 1985 35 Ganijei Khia, Jalahara and 
Mangalpur Creek. 

15th Batch 1986 52 Sapua Creek of Mahinasamada 

16th Batch 1986 159 Sujora Creek. 

17th Batch 1986 23 Ganjeikhia Creek. 

18th Batch 1986 25 Jalahara Creek. 

19th Batch 1986 41 Pati Jora. 

20th Batch 1987 60 Sapua Creek of Mahinsamada. 

21th Batch 1987 63 Suajora Creek 


Total 973 (including 72 Males, 
male : female = 1 : 12.5 animals 
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MONITORING THE SURVIVAL SUCCESS BY SIGHTING TRENDS : 


(ANNUAL MID-WINTER CENSUS OF THE SALT WATER CROCODILE 
POPULATION) 


Since the inception of the crocodile conservation programme 
at Dangmal (1975-76), annual mid-winter census of the estuarine 
crocodiles is being carried out by the sanctuary staff with over 
all supervision of research officers of the State Wildlife Wing to 
ascertain the status of the crocodile population and the habitat 
conditions. In most years, the whole sanctuary has been surveyed 
including all the river and creek systems. fn some years , 
however, part census has been done due to unavoidable 
circumstances and logistic difficulties. In recent years, additional 
rivers and creeks in the fringe areas i.e., in the penphery of the 
sanctuary are also being covered. Monitoring of the natural 
recruits and released crocodiles has been taken up regularly 


— to assess their survival in nature by sighting 
trends in successive years; 


— to study the habitat preferences and 


— to record their movement, home range, seasonal 
migration and growth etc. 


Some of the crocodiles released into nature prior to 1980 
(1977 to 1980) have already bred and laid eggs in the wild. A 
good number of naturally recruited hatchlings and yearlings can 
be seen particularly in the creeks and creeklets of Bhitarkanika 
river system which is a positive indication of the successful 
conservation and management programme of the estuarine 
crocodiles implemented in the Bhitarkanika sanctuary since over 
last two decades. 


CENSUS METHODOLOGY 


Since the timings of census coincides with the tourist season 
prior to taking up census operation all rivers and creeks of 
Bhitarkanika Sanctuary are closed to tourists. Entry of tourists 
and movement of boats are banned for a period of 3 to 4 weeks 
during December or January depending on climatic conditions. 
The information about closure of sanctuary is widely advertised 
through media services like TV, radio, newspapers, etc. 
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Movement of boats and tourist inflow are strictly controlled 
through various check gates and entry points through water ways 
of the sanctuary like Khola, Gupti, Baunsagarh Ferry Ghat, 
Krushnapriyapur, Chandbali, Rajnagar, etc. Since this period 
coincides with paddy harvesting season, people often transport 
paddy in rivers like Patasala and Gokhani. Therefore, steps are 
also taken to stop or regulate such activities and during the 
crocodile census no disturbance is allowed. Such regulations also 
minimise inconveniences to local people. Often due to cloudy 
weather conditions associated with winter rains the census work 
is interrupted. On such occasions the work is repeated to get 
proper results. 


The estuarine or salt water crocodiles being amphibious in 
nature can be counted directly both on land (exposed river banks 
duning low tides) while basking and on water surfaces while floating 
or swimming. During the day time crocodiles basking on land are 
easier to count and their size class can be estimated easily and 
accurately. At night, crocodiles floating on water or resting on land 
can be counted by using a hand held spot light and catching the 
reflected ‘ruby red’ glow from their eyes. However, either during the 
day time or night time census, only a proportion of crocodiles will 
be visible at any one time, others will remain submerged under 
water. This proportion is dependent on many factors such as 
ambient temperature, rainfall, clouds and degree of disturbances, 
etc. It, therefore, gives only a comparative sighting trend of 
crocodiles in different rivers and creeks, particularly when the 
adopted census methodology remains constant in an area over 
time in different successive years. 


Presence, absence and relative abundance and rarity of 
crocodiles in a given area (creeks, creeklets and rivers) can also 
be assessed from indirect evidences such as foot prints on the 
soft mud of the shoreline (exposed mud banks during low tide) 
of tidal rivers creeks. An estimated number of adults can be 
made by counting the number of animals actually seen and 
number of large sized tracks of adults of very large size. Adults 
of very large size usually maintain a territory and have relatively 
fixed basking sites. One of the authors (c.s.k.) has observed few 
individual crocodiles basking in the same preferred spots for over 
twenty years in selected locations of Bhitarkanika. 
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FACTORS INFLUENCING CENSUS: 


Temperature of water, ambient temperature, day length and 
availability of sun light which are required for basking greatly 
influence the amount of time crocodiles can bask on the shore 
line or river banks. Winter months, therefore, are a good time to 
count crocodiles during the day. In coastal water bodies of dettaic 
regions influenced by tidal fluctuations, conditions at low tide are 
easier for the viewer to spot basking crocodiles. At high tide the 
shore line mangrove vegetation screens from viewers crocodiles 
floating or basking. The same problem is also faced during night 
spot light counts. Both during the day time and night time census 
counts are usually restricted to the period of tide when 
approximately 50cms or more of exposed banks are visible from 
the base of vegetation lining the river. Days coinciding with 
morning low tides are usually preferred for crocodile census due 
to the above reasons. Some of the other features which greatly 
influence results of an event are physical conditions like water 
level, weather conditions, cloud cover, moon phase, disturbance 
factors operating in the habitat. Experience of the counting 
personnel is also important for determining the size class. 


Sighting, observations and counting are made and visually 
counted crocodiles are assigned to general size and age classes 
viz; 1'-2', 2'-3', 3'-4', 4'-6', 6'-8', 8'-10', 10'-12',... 18'-20', and > 
20' etc. Size estimates are, however, more of a Guide to the 
population size structure than a precise measure of structure. 
Finally based on the analysis of observations, crocodiles are 
grouped into following size and / or age classes. 


H = Hatchlings (1-30 cm) 

Y = Yearlings (30-60 cm) 

J = Juveniles (60-120 cm) 
SA = Sub-Adutts (120-240 cm) 
A = Adults (>240 cm) 

EO = Eyes only. 


Individuals that can not be approached close enough to 
enable a size estimation to be made are also recorded and 
indicated as ‘eyes only' or (EO) crocodites. 


Digitized by srujanika@gmail.com 


184 BHITARKANIKA : MYTH AND REALITY 


COMPOSITION OF PARTY AND CENSUS PROCEDURE: 


Prior to census operation, the foresters, forest guards, 
boatmen and other persons are given practical training, guidance 
and instructions for visual estimation of the size of the crocodiles 
both at the day and nighttime counting which involves method of 
spotting crocodiles at night, accurate data recording, maintaining 
discipline and strict silence and other related matters. Each party 
is provided with data sheets, traced map of the units, 
thermometers, torch, spot lights, other necessary matenals and 
equipment. 


The census operation is under taken on accessible habitats 
with a distinct water land interface. Big nvers are covered with 
mechanised boats and distantly located smaller creeks, creeklets 
are covered by small sized non-mechanised country boats of 
different sizes. in mechanised boats, two persons besides the 
crew is idea! to observe crocodiles on both banks and whenever 
possible they are equipped with binoculars. About 10-12 country 
boats are usually hired. In each country boat, a crew of three 
members (one to contro! the steering, two for rowing the boats) 
and another personnel exclusively to count the tracks and 
crocodiles and to record the observations on the data sheets are 
ideal. 


The location of each crocodile spotted is determined and 
whenever possible the crocodile is approached closely to the 
extent possible to estimate its size from a relatively short 
distance. During the beginning or pilot planning exercise phase 
of crocodile census operation, a simple practice is to estimate 
the size of a fallen log or debris of different sizes on the river 
bank or floating in the river and to cross check its actual size by 
each member of the party involving crew and drivers of 
mechanised boats in order to correcty practise. The size of a 
crocodile is also estimated at night judging from the distance 
between two reflected eyes. 


During the crocodile census, data on several other 
parameters are also collected, which is having direct or indirect 
relations with the crocodile number, structure and distribution. 
These include : 
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(i) Distribution of crocodile population in the rivers and creeks 
having mangrove cover in one or both sides or bereft of 
mangrove cover. 

(ii) Fishing and other activities in the rivers and creeks. 

(iii) Human and other biotic and abiotic disturbances. 

(iv) Salinity of water in rivers and creeks. 

(v) Depth, width etc. of rivers and creeks and the change in 
land use pattern of river & creek banks. 

(vi) Activities, behaviour, population etc. of other wildlife 
occurring in the area. 

The existence of all size classes is sign of a healthy viable 
population. The sighting trends of the population of estuarine 
crocodiles in different rivers and creeks of Bhitarkanika Wildlife 
sanctuary for the period from 1989-90 to 1997-98 are as follows 
(Table 6.2) : 


Table - 6.2 DETAILS OF SIGHTING TRENDS OF 
SALTWATER CROCODILES IN RIVERS AND 
CREEKS OF BHITARKANIKA WILDLIFE SANCTUARY. 


Season No. of Crocodiles sighted 
1989-90 - ୨3୨୦ 
1990-91 - 323 
1991-92 - 187 (Part census was done) 
1992-93 - 414 
1993-94 - 8583 
1994-95 - 660 
1995-96 - 375 (Part census was done) 
1996-97 - 660 
1997-98 - 668 


The results of 1997-98 census operation has shown 
existence of 252 number of hatchlings, 106 number of yearlings, 
121 Juveniles, 113 sub-adults and 76 adults. 


MAN-CROCODILE CONFLICT : 
(A) Attack on human beings by wild crocodiles — 


The saltwater crocodile is stated to be most dangerous 
species of crocodilians from a human stand point (Neill, 1971) 
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but (Kar and Bustard, 1983) remarked that instances of man 
eating have been greatly exaggerated. There were 15 instances 
of attacks on human beings in 17 years which included nine 
males and six females. In 14 cases, large male crocodiles of 
above 16' were responsible but in only one case a crocodile of 9' 
was involved in killing a human being. During the year 1988, one 
crocodile of about 21' was responsible for killing within a span of 
few days, three persons who were catching fish illegally, at the 
night time in one of the creeks of the sanctuary. Later that 
crocodile was killed by the poachers. Kar and Bustard (1989) 
mentioned that in the Bhitarkanika wildlife sanctuary all the 
ingredients for human attack exists, particularly, frequent human 
intrusion into the crocodile habitat illegally and a crocodile 
population in the sanctuary containing a good number of very 
large males. But it has been observed that the adult crocodiles 
under normal circumstances never leave their territory to chase 
the human beings on land unlike terrestrial predatory animals like 
tigers, etc. Most of the incidents occurred when the victims 
entered into the crocodile habitat either for illegal fishing, 
poaching, collection of wood, honey, Nalia grass etc. from the 
river or creek banks or while setting the traps or noose for 
trapping the deer, wild boars etc. very close to river or creek 
banks. 


(B) Attack on domestic live stock by Wild Crocodiles : 


Kar and Padhi (1992) have reported instances of attack on 
domestic livestock by estuarine crocodiles in Bhitarkanika 
sanctuary. From August 1975 to December 1987, a total of 21 
attacks involving cows, buffaloes, bullocks, calves and a goat was 
recorded. All attacks reported were by very large males of above 
18 feet fength. High tide is usually essential to bring the 
crocodiles waiting calmly in the water within striking distance of 
the animals grazing on the river bank. 90% of the attacks 
occurred during the rainy season when the river banks were 
flooded by high tide or flood water. Most of the attacks occurred 
at locations where the natural mangrove vegetation cover had 
been destroyed by people. Cattie attacks increase the 
unpopularity of the salt water crocodiles and increase the 
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pressures working against its conservation (Kar and Bustard, 
1981). Ideally crocodiles and cattle should be separated and there 
should be no grazing in wildlife sanctuaries. The solution lies in 
maintaining a strip of undisturbed mangrove forests, at least 100 
meter wide along all rivers/creeks adjacent to cultivated land and 
human habitations inside the sanctuary. 


SEA TURTLE CONSERVATION AND MANAGEMENT 
PROJECT 


INTRODUCTION 


Orissa has appeared in the turtte map of the world because 
of the distinction it has in having world's largest nesting ground 
of sea turtles in Bhitarkanika's famous Gahirmatha Coast. The 
approximately 35-40 km long stretch of the coastline extending 
from Maipura river mouth in the north upto Hansua river mouth 
in the south (Barunei muhana) is popularly known as Gahirmatha 
coast which supported large synchronised nesting aggregation of 
Olive ridley sea turtle, Lepidochelys olivacea. Whitaker and kar 
(1984) have mentioned that "this phenomenon was comparable 
to the hordes of game on the Afnican planes, schools of tuna and 
whales and other such astounding congregations in nature. This 
was one of the planet's ultimate extravaganzas : the mass nesting 
of the Olive Ridley sea turtle." Presently this stretch of the coast 
line i.e., the Gahirmatha beach enjoys a protected area status 
and forms the eastern boundary of the Bhitarkanika wildlife 
sanctuary. The mass mating, mass breeding, feeding as well as 
developmental habitat of these sea turtle in the Gahirmatha 
coastal waters where they are known to spend 6 to 8 months a 
year from mid-October to April/May has been designated as the 
first marine wildlife sanctuary of Orissa (vide Govt. of Orissa, 
Forest & Environment Department Notification No. 18805 - F & 
E - dated 27th September 1997 published in the Onssa Gazette, 
extraordinary No. 1268, dated 17th October, 1997). A major 
portion of the Gahirmatha coastline has also been included in 
the Bhitarkanika National Park (vide Govt. of Orissa, Forest & 
Environment Department Notification No. 19686/F & E/dated 16th 
September, 1998). 
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HISTORY : 


Sea turtles are nesting in Gahirmatha coast of Bhitarkanika 
since time immemorial. The knowledge about the occurrence and 
abundance of olive ridley sea turtles in the Gahirmatha coast of 
Orissa was known locally to the inhabitants of "Kanika Raj" area 
as well as to the local administration of kanika ex-zamindary 
and Forest Department of Orissa. But, there is no recorded 
history of sea-turtles of Orissa during the British India period and 
immediately thereafter for nearly two to three decades till 1974. 
During the ‘Kanika Raj’ the nesting and breeding habitats were 
in a perfect untouched state. The information about the existence 
of such an enormous rookery (mass nesting ground) came into 
light of the scientific world only very recently in mid + 1970's 
(Bustard, 1974). Studies on sea turtles of British India which are 
on record (Sowerby 1872; Garman 1880; Boulenger 1889, 1890, 
1912; Burne 1905; Gardiner 1906; Kloss 1907; Maxwell 1911; Fry 
1913; Mawson 1921; Cameron 1923; Babcock 1930. Smith 
1930, 1933; Deraniyagala 1930 a, b, 1939 Chako 1942; Oliver 
1946) have not mentioned anything about sea turtles of Onssa 
coast. Oliver (1946), however, indicated the olive backed logger 
head to be the commonest Chelonian in Ceyion waters ranging 
over the Indo-Pacific and East Atlantic and mentioned that it 
sometimes gathered in large schools occupying about sixty miles 
of sea between September and November (a!so in Deraniyagala 
1951, 1953). It was an indication of the great abundance of the 
Olive rid!eys in the Indian Ocean, but no one knew at that time 
where these turtles go for nesting nor anything was known about 
the migratory behaviour or migratory routes followed by the 
schools of Olive ridleys. 


During 1973-74, with a request from Government of India, 
Dr. H.R. Bustard, FAO Consultant visited the Bhitarkanika area 
during the course of a survey work for the three endangered 
species of Indian Crocodiles. in his report (FAO 1974; Bustard 
1976) he opined that the world's largest breeding population of 
the olive ridleys migrate to northern Orissa coast for nesting 
purposes and urged the Government for the protection of sea 
turtles and their nesting grounds. J.M. Deeward, F.A.O. 
Economist (FAO, 1975) also mentioned about this potential 
rookery in Bhitarkanika area of the former Cuttack district of 
Orissa (Kar 1988; Dash and Kar 1990). 
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The Government of india accepted the FAO (1974) report 
and as a result a Joint Project of Government of India, FAO/ 
UNDP and the State Government of Orissa for protecting the 
crocodiles, Sea turtles, other wildlife and mangrove forests 
occurring in the area started operating from 1975. Among al! the 
States and Union Territories of India, the state of Orissa was the 
first to initiate and operate conservation of sea turtle schemes 
with assistance of GOI/FAO/UNDP. The present long term studies 
on sea turtles in Orissa can be regarded as a consequence of 
FAO (1974, 1975) reports. In 1975, when the Forest Department 
of Government of Orissa became aware of the need to protect 
the nesting and breeding population of the Olive ridley sea turtles, 
Lepidochelys olivacea (Eschscholtz, 1829), it was felt that almost 
nothing was known about sea turtle population of Orissa. 
Therefore, research was initiated by recruitment of a biologist and 
Ph.D. Scholar (C.S.K.) supervised by the F.A.O., Expert. 
Gahirmatha Marine Turtle Research and Conservation Centre 
was established in 1976 at Habalikhati and since then long term 
research has been maintained on this population under the 
auspices of the Wildlife wing of Forest Department of 
Government of Orissa. 


Thus Orissa was the first and the only State in India to 
implement the sea turtle conservation project as this State has 
the singular distinction of having world's largest nesting and 
breeding ground of the endangered Olive Ridley sea turtte, 
Lepldochelys oflivacea. In course of time during the past twenty 
years, two more major mass nesting grounds of this species have 
been discovered along the Orissa Coast. Chandra Sekhar Kar in 
1981 discovered the rookery at the mouth of river Devi in the 
former Cuttack District. That time the nesting population was 
estimated to be around one lakh (Kar, 1981). In March 1994, 
another new sea turtle rookery was discovered at the mouth of 
river Rushikulya in the district of Ganjam by C.S. Kar and Bibhas 
Pandav (Pandav, Choudhury and Kar, 1994, a, b, 1997). This 
rookery lies about 300 km south of Gahirmatha rookery. In 1994, 
the nesting population at Rushikulya was estimated to be about 
two lakhs. The bulk of information on Indian Sea Turtles that has 
been generated in Orissa in last two decades (from 1975/76 till 
date) has contributed a lot to understand the basic biology of the 
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Olive Ridley sea turtles. However, still a lot has to be done 
particularly relating to non-nesting stages of life cycle of the 
species including long distance migration, etc. which is critical 
and vital for the successful management and conservation of sea 
turtle population. Research in Orissa is thus vitally important to 
the world's endangered sea turtle population. 


TYPES OF SEA TURTLE SPECIES FOUND IN ORISSA : 


There are seven species of living sea turtles in the world. In 
Indian coastal waters five Species of sea turtles are known to 
occur. Of these, only four species are known from coastal waters 
of Orissa as well as Gahirmatha coast. In order of abundance these 
are : 

. The Olive Ridley Sea Turtle (Lepidochelys olivacea) 
. The Hawksbill Sea Turtle (Eretmochelys imbricata) 

. The Leatherback Sea Turtle (Dermochelys coriacea) 
. The Green Sea Turtle (Chelonia mydas) 


A KEY FOR IDENTIFICATION OF SEA TURTLES FROM INDIA 


1. a. Skin smooth and without any scutes on head : 7 
longitudinal narrow ridges on carapace and 5 on plastron, 
horny beak with well defined cusp on each side of upper 
jaw (beak "W' shaped when viewed from front) and 
central cusp on lower jaw; flippers without claws. 
8 ନ ଡିନର 8 ନ Dermochelys coriacea 

b. Shell, head and flippers covered with scutes : no 
longitudinal ridges on carapace or p!astron; horny beak 
not "W' shaped when viewed from front; flippers with one 


< WN — 


OF TWO CIAWS. eee ନନ ନ ନନ 2 
2. a. Carapace with 4 pairs of lateral ScuteS................ceece. 3 
b. Carapace with 5 or more pairs of lateral scutes........... 4 


3. a. Horny scutes imbricated (overlapping); two pairs of 
prefrontal scutes; 2 claws on each flipper; carapace is 
brown with darker markings, skin of neck region pale 
orange in COIOUF......ccercrsereeoerses Eretmochelys imbricata 

b. Horny scutes not imbricated but juxtaposed; one pair of 
prefrontal scutes; single claw on each flipper; carapace 
green with violet markings; skin of neck region yellow to 
cream in COIOUF.....cccececccosroeerorroertorereovees Che6ltonla mydas 
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4. a. Plastron with 3 pairs of enlarged inframarginal scutes 
without pores; lateral scutes 5; carapace brownish red 
with light spots and plastron yellow with orange spots. 
ee a ese Caretta caretta 

b. Piastron with 4 pairs of inframarginal scutes each with 
pores on hind margin; lateral scutes 6 or more, generally 
7; carapace grey and plastron yellow. 
PP PEP PO PEP Lepidochelys olivacea 


LEGAL STATUS OF SEA TURTLES FOUND IN ORISSA : 


All the four species of sea turttes found in Gahirmatha 
coastal waters of Orissa are protected under Schedule-I of the 
Indian Wildlife (Protection) Act, 1972 (amended 1991). All these 
Species of sea turtles are listed as ‘endangered’ as per IUCN Red 
Data Book. The sea turtles are also protected under the 
‘Migratory Species Convention’ and CITES (Convention on 
International Trade on Endangered Species of Wild Flora and 
Fauna). India is a signatory nation to all these conventions. 


PAST MANAGEMENT OF THE SEA TURTLE RESOURCE: 
EXPLOITATION OF EGGS : 


The Lepidochelys o/ivacea has a commercial importance in 
the economy of people in the coastal areas. But, during the 
‘Kanika Raj’ only the eggs were allowed to be collected and there 
was no adult exploitation elther from the nesting beach or from 
the sea. People were paying ‘Anda Kara’ (revenue for collection 
of eggs) and were collecting boat load of eggs from the 
Gahirmatha rookery during the ‘arribadas’. This egg exploitation 
was mainly ror commercial purpose as Oriyans virtually do not 
prefer to take turtle egg or meat except the economically poorer 
communities like the 'Harijans'. Most of the eggs being collected 
were transported to Calcutta market of West Bengal. After vesting 
of zamindary, the system of egg collection continued even when 
the area management was transferred to ‘Anchal sasan' of 
Revenue Administration and subsequently to ‘Forest 
Administration of the state in 1957. The Forest Department of 
Orissa was also issuing licences for collection of eggs at the rate 
of Rs.15/- per boat load of eggs, each boat on an average 
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containing roughly between 35,000 to 1,00,000 eggs. Thus each 
boatload of eggs was comprising of 350 to 1000 nests. Eggs were 
sold in river side villages of Bramhani, Baitarani and Dhamra 
where they were consumed mainly, by the economically poorer 
communities of Orissa viz., ‘the Harizans’. Large scale export of 
these eggs to the Calcutta market also took place regularly. 
Locally the eggs were preserved in large quantities by drying 
them in the sun for future use as cattle feed in coastal areas of 
Kanika and Kujang of the state. The estimated legal egg 
consumption in 1973 season was 15 lakh (FAO, 1974) but the 
actual illegal take was probably much more (Dash and Kar, 1987). 
The Govt. of Orissa ceased issuing licenses from the year 1975 
(Kar, 1980). The Bhitarkanika Wildlife Sanctuary was declared in 
April, 1975. Thereafter, complete protection has been given to 
the nesting females and their eggs from egg collectors and 
poachers by rigorous patrolling of the Gahirmatha beach by 
Forest Department personnels for about 5 months in a year 
during the main nesting season till majority of the hatchlings 
emerge out and enter into the sea. However, except the 
Gahirmatha rookery there was absolutely no protection to the 
eggs and adults on other mainland beaches and offshore islands. 
Though there was no Casuarina equisetifolia plants on this coast, 
the nesting beach was backed by the dense mangrove forests 
which was the home of notorious egg predators of sea turtles 
such as wild pigs, jackals, hyaenas, fishing cat, water monitor 
lizards, etc. However, due to the presence of very high sand 
dunes the natural mangrove vegetation was not visible either 
from the sea or from the surf zone. During the mass nesting 
season heavy predation on sea turtle nests were occurnng, a 
large number of nests being destroyed by feral dogs, wild pigs 
and other mammalian beach predators (Kar 1988, Dash and kar 
(1990). Then in 1989, a cyclonic storm swept across the 
Gahirmatha coast and mass nesting beach was fragmented. The 
Maipura river mouth opened into Bay of Bengal in the east cutting 
through the mass nesting beach. The northemmost sand spit was 
cut off from the main beach, forming an elongated island of 
roughly around four kilometers in length. This island was backed 
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by river maipura and by the Bay of Bengal on the east. In 1990, 
mass nesting took place, but it was entirely on this newly formed 
island known as Nasi island or ‘Ekakulanasi’. The name of the 
Gahirmatha rookery has been rechristened into Ekakulanasi 
rookery. The formation of the ‘Ekakulanasi rookery’ has kept the 
egg predators away from the nesting beach since 1990 and it 
has also become easier to protect the eggs from egg collectors 
and poachers. 


EXPLOITATION OF ADULTS AND MAGNITUDE OF THE 
TRADE : 


in 1960's and early seventies there was no organised turtle 
fishery in Orissa, but whenever live adult sea turtles were found 
in fishing nets they were collected and along with fishes they 
were sent by trucks, lorry etc. to the nearest railways stations. 
Depending on catch, live turtles were booked aimost from all 
coastal railheads. In mid- 1970's this was rapidly organised. Live 
turtles were booked almost everyday to Calcutta from Puri, 
Bhubaneswar, Maltipatpur and almost atl coastal railway stations 
in Orissa. During the 3 months from November 1974 to January 
1975, from Puri Railway Station alone, a tota! of 6190 live turtles 
were booked to Howrah (Calcutta). Often the turtles were booked 
as fishery products, so the magnitude of this trade is difficult to 
assess. (Kar 1988, Dash and kar 1990). 


After formation of the Wildlife Wing in the Forest Dept. of 
Govt. of Orissa, steps were taken so that the South Eastern 
Railway authorities stopped booking of turtles by train in the late 
1970s. However, it continued for a couple of years under false 
documentation of booking turtles as fishery products. Kar and 
Dash (1984) pointed out to verify false documentation of booking 
of turtles as fishery products. Due to the stringent joint action by 
wildlife wing personnels and railway authorities, this was stopped 
in early 1980's. Then the trade continued on roadways. Adult 
olive ridleys captured from Orissa’s coastal waters were 
transported to Digha and other places of West Bengal. During 
1978-79, a total of 21,361 turtles were landed at two sea side 
depots of Digha and Junput of West Bengal (Biswas, 1982) which 
indicates about the magnitude of the trade. 
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When the railways and roadways were sealed, the turtle 
poachers and traders again got organised to continue this 
flourishing illegal business through high seas. With gradual 
increase and proliferation of mechanised and non-mechanised 
fishing boats increasing number of turtles were captured each 
year. Roughly an estimated number of 50,000 to 80,000 adult 
olive ridleys comprising of both sexes were captured every 
nesting season upto 1980-81 from offshore costal waters infront 
of Gahirmatha rookery (Dash and Kar, 1987). During 1982-83 
nesting season due to vigilance by Forest Department officials 
of Orissa/West Bengal, the Indian Navy and the Indian Coast 
Guard, poaching of sea turtles on the high seas was reduced 
considerably. Inspite of this in 1982-83, about 10,000 live turtles 
were clandestinely landed at Banshalghat landing centre of West 
Bengal (Dash and Kar 1987, 1990; Kar 1988, Kar and Dash 
1984). A survey of the market places during February 1983, also 
indicated that" in West Bengal the trade in olive ridley sea turtle 
was continuing more under cover, but seemed to be flourishing 
as well as ever (Moll 1983)". During the 1983-84 nesting season 
several thousand turtles were also transported to the Howrah 
market from Digha and adjoining places of West Bengal (Silas 
et al; 1983). It appeared that the protection measures were not 
sufficient due to the lack of suitable and permanent patrolling 
vessels to follow the poachers at sea, adoption of new strategies 
by the turtie hunters to continue this trade on sea turtles more 
under cover, and other law enforcement difficulties. 


TURTLE FISHING AREAS : 


Biswas (1982); Dash and Kar (1987, 1990) and Kar 1988 
have given detailed descriptions of turtle fishing areas and the 
fishing communities operating in coastal Orissa adjacent to sea 
turtle nesting beaches. As mentioned earlier, Gahirmatha coastal 
waters were in a perfect wilderness state till 1970's and there was 
no mechanised sea fishing activities in this zone. The rivers were 
very rich with fish. The few sea side frontier villages along the 
Gahirmatha coast viz; the cluster of villages near Satabhiya, 
Kanhupur, Pentha etc. were getting enough fish and crabs from 
the tidal rivers and creeks for their sustenance. Even the villages 
in the upstream of rivers like Brahmani, Baitarani, Hansua, 
Kharasrota, Goban, Mahanadi etc. were able to obtain their daily 


Digitized by srujanika@gmail.com 


196 BHITARKANIKA : MYTH AND REALITY 


requirement of fish from the rivers. Since there was no fishery 
trade in this zone, there was no necessity for entering into the 
sea for sea fishing. Local people were satisfied with whatever fish 
etc. they were getting from the rivers and creeks. The local 
inhabitants were neither ambitious nor industrious to think of 
exploiting the fish resources in a big way. Breeding ground of 
Sea turtles was free from all sorts of human induced disturbances. 
The littering of beach with dead turtles as it is now on Gahirmatha 
and many other beaches was never imagined. Rarely there were 
any dead turtles encountered on the beach, not even during the 
mass nesting season. But the situation started changing very fast. 
With the immigration of refugees from East and West Bengal, 
large chunks of mangrove forests were reclaimed for conversion 
to paddy fields Fish harvesting from tidal rivers, estuary started 
in every conceivable way. What was wilderness to the local 
inhabitants, turned out to be bonanza to the new settlers. They 
started exploiting the virgin fish resources of Gahirmatha ‘codstal 
waters for quick money. The sea turtles were added to the list of 
their catch as it had ready-made market in West Bengal. Even 
then upto mid- 1970's sea fishing by mechanised vessels was 
rarely seen in Gahirmatha coastal waters. Gradually, the turtles 
which used to enjoy the religious protection from the local 
inhabitants fell pray to settlers for easy money. In mid-1970’s, a 
small proportion of the turtles accidentaily captured in boats 
operating from Chandbali, Dhamra, Talchua areas were 
occasionally brought by boats etc. to Chandbali (former port of 
Orissa), from where they were sent by road to the Bhadrakh 
rallway station for despatching them to Howrah. But, turtles 
captured from sea were regularly being sent via Basudevpur to 
Bhadrakh railway station. The majority of the fishermen 
community in this area engaged in turtle catching operation were 
Bengali fishermen temporarily settled in the area or who were 
working on contract basis in the boats. Most of them have now 
permanently settled in and around Bhitarkanika and other areas 
of coastal districts of Orissa. Usually the indigenous local Hindu 
fishermen in Orissa are not engaged in turtle fishing due to 
religious practices. According to Hindu belief the turtle is 
considered as the second incarnation of Lord Vishnu (‘the Kurma 
Avatara' as he was bom in the form of a turtle) and so in many 
temples the turtle is also worshipped. 
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TURTLE FISHING METHODS AND THE FISHSING SEASON 
AT GAHIRMATHA : 


In Gahirmatha area fishing in sea by motor launch started 
in 1970's in a very sober way. There were only 6 to 7 gill netters 
based at Chandbali-Talchua-Dhamra area only to catch selective 
fish species like ‘Hilsa’ and ‘Vekti’. But, the increase in the 
number of trawlers and other mechanised as well as non- 
mechanised vessels in Orissa and in the neighbouring State of 
West Bengal around mid 1970's and the restrictions on booking 
as well as transportation of turtles through railways and roadways 
resulted in heavy pressure on Olive ridley sea turtle population 
of the Gahirmatha coastal waters. During the period from 1975- 
76 to 1982-83, about 1000 Bengali fishermen of Digha, 
Medinapur and 24- Praganas of West Bengal and adjacent areas 
in the undivided Balasore district of Orissa were fully involved in 
the turtte catching operation in the Gahirmatha coastal waters for 
more than $x months in a year from mid-October to end of March 
or April. In this way, in late 1970's there was special drive to catch 
and transport boat load of turtles from their breeding sites to 
Calcutta market. Even the mating pairs and gravid females were 
not spared. 


Adult Olive ridleys were usually captured from coastal waters 
of Gahirmatha during the peak mating and nesting periods of the 
Species as the turtles usually used to congregate in very large 
numbers during the above period. During their mating period the 
turtles are extremely sluggish, passively swimming on the surface 
waters. Thus they become an easy prey to the poachers. 


The poachers were usually operating in different fishing 
units. Each unit comprising of 5 to 8 non-mechanised Bengali 
Hundi Boats (or Kakdip type boats) with about 8 crew members 
in each boat and on motor launch with about 5 persons. Thus 
each unit consisting of about 45-70 persons. There were 
minimum 45 such units operating from Digha alone. Trawlers and 
motor launches were mostly used for towing these boats between 
the capturing site at Gahirmatha and the landing sites at Digha 
and adjacent places. The time taken by the boats to reach their 
destination point was varying from 16 to 18 hours. During the 
peak periods, about 8-10 such groups were operating 
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simultaneously every day for capturing adult olive ridleys in the 
coastal waters off Gahirmatha. The big country-boats were 
having specially designed compartments for keeping the captured 
turtles, its flippers were tied with wire and plastic or nylon ropes. 
The animal was then put inside these compartments by placing 
them in upside down position. 


As the adult turtles were abundantly available in the coastal 
waters off Gahirmatha and since the injured, dead and dying 
turtles won't fetch enough money in the market when they reach 
their destination, such turtles were usually discarded and thrown 
back into the sea. Often the poachers were remaining So busy 
dufing the turtie catching operation that they either did not find 
time or were not caring to cut the ropes attached to the flippers 
before throwing the turtles back. into the sea. As a result, the 
turtles were not able to swim freely. Such turtles were dying in 
large numbers and contributed to the increased stranding at the 
Gahirmatha coast. Such stranding also resulted from other man 
made causes like ‘incidental catch’ in fisheries which proliferated 
after mid 1970's. The turtle carcasses were so numerous that 
even the scavengers like Jackals, Hyaenas, Bengal vultures etc. 
migrating from adjoining mangrove forests were not touching the 
carcasses of olive ridley sea turtles lying at Gahirmatha coast. 
Such carcasses were usually seen in large numbers during the 
penod from mid-October to May. 


Usually at the start of the breeding season 2 to 3 such 
groups of poachers were arriving at Gahirmatha coastal waters 
during October to initiate the turtle fishing operation. Thus as 
soon as large number of migrating turtles were reaching 
Gahirmatha, the other groups were timely informed within 24 
hours of their arrival. Thus all interested groups were joining at 
Gahirmatha for the season's turtle fishing business. Upon 
reaching coastal waters off Gahirmatha just in front of the mass 
nesting beach usually the boats in groups of two or even 
individual boats were starting to capture sea turtles by spreading 
their nets in the surrounding water. When the turtles were 
entangled in these nets they were simply lifted and hauled aboard 
by hand.. Often small devices, i.e., a small piece of muitifilament 
net of wider mesh size with two wooden sticks attached to the 
ends were used to immediately lift the swimming turtles and 
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particularly the mating pairs from the surface waters. Within few 
hours of operation, boat load of turtles were captured, each boat 
containing on an average 100 adult turtles. After all the boats of 
a unit were fully loaded with required number of turtles, the boats 
were tagged together in a straight line by nylon ropes and were 
toed by the powerful mechanised vessels to the landing centres 
at Digha. The catch was unloaded at Digha and was then sent 
through trucks, lorry, etc. to the market places i.e., their final 
destination points at Howrah and Calcutta. 


As has already been mentioned, roughly an estimated 
number of 50,000 to 80,000 adult olive ndleys comprising of both 
sexes were captured every nesting season from late 1970's to 
early 1980's. Due to launching of a massive programme by 
Government of india which was code named "OPERATION 
GEETURT” involving the Indian Coastat Guard, Indian Navy and 
State Law Enforcing Agencies like the Forest, Fisheries and 
Police Departments of Orissa and West Bengal, this illegal 
wildlife trade on sea turtles was completely stopped around 1984- 
85. Survey and surveillance at all known marketing places of 
West Bengal by the concerned authorities was also quite helpful 
in bringing this illegal trade of such high magnitude to an end. 
The impact of protection measures at high seas and at landing 
places as well as marketing places was such that for aimost 10 
years there was no capture of adult sea turtles from Gahirmatha 
coastal waters. After establishment of a new Coast guard 
headquarters at Paradip in Onssa, the annua! event of ‘Operation 
Geeturt' was discontinued from 1993-94 for a few years. It helped 
and encouraged the turtle poachers and traders again to unite 
and start the operation by adopting ‘gonlla method' whenever 
there were no enforcing agencies in the high seas and coastal 
waters. Thus although poaching related killing of turtles has 
largely been controlled in the high seas, it appears that the 
protection measures are not sufficient due to lack of suitable and 
permanent patrolling vessels to follow the poachers (traders) at 
sea, adoption of new strategies by the turtle hunters to continue 
this trade on sea turtles more under cover of fishing, lack of 
proper co-ordination between forest and fisheries departments 
and other law enforcing agencies, and other law enforcement 
difficulties. Fortunately, with a request from State Chief Wildlife 
Warden addressed to the Director General of Coast Guard, 
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‘OPERATION GEETURT' once again started to operate in 1996- 
97 though it was late for the season. The activities have been 
intensified in 1997-98 and it is hoped that it will become an 
annual event of activities of the Indian Coast Guard in future 
years. 


PRICE OF TURTLES 


During 1974-75 the wholesale price of adult turtles at 
Howrah market was from Rs.55/- to Rs.60/- per turtle and the 
meat was sold at Rs.5/- to Rs.6/- per kg. During 1979-80 the price 
range was from Rs. 80/- to Rs.100/- per turtle. After the turtles 
reach Calcutta, from the main wholesale fish market at Howrah 
it was distributed to atl the loca! markets for sale. The price of 
individual turtles was also subject to daily fluctuation depending 
upon the demand and supply. During December 1982, the price 
of turtles at Howrah and other local markets were as follows 
(table 6.3) : 


Table - 6.3 PRICE OF SEA TURTLES IN CALCUTTA MARKET. 


Date Name No. of Approxi. Price/Turtle 
of turtles weight 
Market brought of 


for sale each 


20.12.82 Howrah fish 


market 165 40 to 60 kgs Rs.110/- to Rs. 140/- 
22.12.82 Naffar Babu 

market 58 30 to 40 kgs Rs.120/- to Rs.130/- 
23.12.82 Howrah fish 

market 134 40 to 60 kgs Rs.140/- to Rs 160/- 


Source : Dash and Kar, 1990 


The turtle meat in 1982 was sold at Rs.10/- to Rs.12/- per 
kg as compared to about Rs.20/- per kg of mutton. The price of 
fish and meat etc. in Calcutta varies even on the same day 
depending upon the freshness of the fish and meat. However, 
turtle meat has always been at least two times cheaper than 
mutton. 


During the late 1970's considering the price of olive nidleys 
at Howrah market on an average Rs.100/- per individual! turtle 
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and a conservative estimate of an average of about 50,000 turtles 
arriving at the market places of Calcutta per season, the resource 
protein potential was roughly valued at Rs.50 lakhs per season 
(Dash and Kar 1987). 


The authors were informed by reliable sources that in 1996- 
97 season, a few turtles were being sold at different market 
places of Calcutta at the rate of Rs.400 per turtle. The value of 
Sea turtle eggs and meat is always much cheaper than fish, 
mutton, chicken, porks etc. in West Bengal. Due to their habit of 
congregating in huge concentrations in the shallow coastal waters 
during mating and breeding period, the olive ridleys are 
particularly vulnerable to intense commercial exploitation. AS a 
result the resource is highly exploited whenever there is no 
enforcing agency and this is imposing heavy strain on this 
population of sea turtles migrating to Orissa coast. 


NESTING AND MASS NESTING GROUND (ROOKERIES) OF 
SEA TURTLES IN ORISSA. 


The research activities of the Wildlife Wing of Orissa in the 
last two decades have indicated that there are 3 mass nesting 
beaches (rookeries) of Olive ridley sea turtles in Orissa viz; 


(i) The rookery at Gahirmatha Coast (Dhamara - Maipura 
river mouth). 

(ii) The rookeiy near Devi river mouth. 

(iii) The rookery near Rushikulya river mouth. 


_ Besides the above, sporadic nesting of varying magnitude 
takes place through out the coast of Orissa wherever there exists 
a suitable sandy beach. Thus, the State has the singular 
distinction of being the only maritime State in India having 
three mass nesting grounds of sea turtles and this has helped 
Orissa to appear in the turtle map of the world. 


SHIFTING OF THE GAHIRMATHA MASS NESTING SITE 


It has been observed that along Gahirmatha coast, the 
mass nesting site has changed over time with gradual change in 
beach configuration. In early 1970's as per local villagers mass 
nesting was taking place from near Satabhaya upto Ekakula. In 
1974-75, the mass nesting was going on along a 10 km stretch 
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of the coastline from Gahirmatha to Ekakula. At that time, the 
beach was a very long wide sand spit backed by dense 
mangrove forests. There were high sand dunes reaching a 
height of about 100 feet along most of its length so that the 
background vegetation was not visible from the surf zone or even 
from the high tide line. After the devastating cyclone of October 
1971, massive plantation programme of casuarina plants 
(Casuarina equisetifolia) were taken up by the Coastal Shelter 
Belt Afforestation Division. The plantation work started from near 
Satabhaya and proceeded north wards upto Ekakula. With it 
the mass nesting site also gradually shifted northwards. But, mass 
nesting mostly occurred at a place from where background 
vegetation cover was not visible. In the early 1980's the turtles 
deserted the stretch from Satabhaya upto Habalikhati and then 
upto ‘Akhifuta Jora’ upto Ekakulanasi. The term ‘nasi’ in Oriya 
means the tip of the standspit near river mouth. Usually the mass 
nesting used to start from the tip and in subsequent nights it was 
spreading southwards. In May 1989 a cyclonic storm swept 
across the Gahirmatha coast and fragmented the mass nesting 
beach. 


The Maipura river opened into the Bay of Bengal cutting 
through the mass nesting beach and the northemmost tip got 
separated forming a barrier island of roughly around four 
kilometers in length. This island was backed by Maipura river 
mouth, in the West and by the Bay of Bengal on the east. The 
newly formed island became famous as the Nasi island where 
mass nesting continued from 1990 onwards. The name of the 
Gahirmatha rookery has been re-christened into Ekakulanasi 
rookery. Thus in 20 years there has been a northward shift of 
more than 10 Kms. of the Gahiramatha mass nesting site. 


MATING AND BREEDING GROUND OF SEA TURTLES IN 
ORISSA 


The Olive ridley sea turtles migrate enmass to reach the 
coastal waters of Orissa during October every year. After their 
amval they congregate in very large numbers in nearshore and 
offshore shallow coastal waters within 50 fathoms depth zone 
more particularly in three areas viz; 


(i) Gahirmatha Coastal Waters (Dhamra river mouth to 
Mahanadi river mouth); | 


Digitized by srujanika@gmail.com 


BHITARKANIKA : MYTH AND REALITY 203 


(ii) Devi Coastal Waters (Jatadhar 'muhana' to Kadua river 
mouth or Keluni ‘muhana’); and 


(iii) Rushikulya Coastal Waters (Chilika mouth or Magarmukh 
to Rushikulya river mouth). 


During the peak mating as well as pre and post mass nesting 
periods, the maximum concentration of the ridleys have been 
observed in the nearshore coastal waters at all the above sites. 
More than 90 per cent of the total population of sea turttes 
migrating to Orissa’s coastal waters congregate in the offshore 
of the above three areas from October to May every year. The 
migrating turtles thus spend more than half a year in the above 
three areas of Onssa's coastal waters. Since the peak mating and 
breeding period coincides with the main fishing season, the turtles 
are most vulnerable to fishing activities and other human 
induced disturbances during this period. 


ACHIEVEMENTS AND ACTIVITIES OF 
WILDLIFE WING, ORISSA 


(A) RESEARCH: 


The bulk of information on Indian sea turtles have been 
generated in Orissa. The State has the singular distinction of 
being the only maritime state in india having 3 mass nesting 
beaches of olive ridley sea turtles namely, the rockery at 
Gahirmatha coast and at Devi & Rushikulya river mouths. The 
research activities of one of the authors (C.S.K.) under the 
auspices of Wild Life Wing of Orissa in last two decade (from 
1976 till date) has contributed a lot to understand the basic 
biology of Olive Ridley sea turtles which is critical for the 
successful management and conservation of sea turtle 
population. Research in Onssa is thus vitatly important to the 
world’s endangered sea turtle population. The sea turtle research 
activities of Wildlife Wing of Onssa have been as follows : 


l) STATUS SURVEY ALONG THE ENTIRE ORISSAN COAST: 


The status survey has indicated that there are three 
important mass nesting grounds of sea turtles in Orissa. These 
are located at : 
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a) Ekakulanasi of Gahirmatha coast (Dhamra-Maipura 
river mouth). 


b) Islands and sandspits in front of Devi river mouth. 
c) Island and sandspit near Rushikulya river mouth. 


There are also smaller mass nesting grounds particularly in 
the off shore sandy islands and sandspits of river mouths along 
the Orissa’s coastline where-ever there is a suitable undisturbed 
sandy beach available for nesting. 


Il) MONITORING OF NESTING ACTIVITIES AT GAHIRMATHA 
COAST. 


Population monitoring of adult nesting females is being done 
at the Gahirmatha rookery on around the year basis with 
estimation of nesting females in different arribadas. Yearwise 
nesting figures of female olive ridley sea turtles at Gahirmatha 
coast is given in table 6.4. 


Table - 6.4 — Estimated number of nesting olive ridley sea 
turtles, Lepidochelys olivacea at Gahirmatha coast, Orissa 
during different nesting seasons from 1985-86 to 1997-98. 


Nesting Season _ (Figures in Lakhs) Remarks 


1984-85 - 2.92 = (One Majer, one minor and two mini arribada) 
1985-86 - 0.50 — (One major arribada, small for the season) 
1986-87 - 6.36 = (Two major arribadas) 

1987-88 -— No Mass Nesting - (No arribada) 

1988-89 - 3.18 = (One major arribada) 

1989-90 - 2.07 —- (One major arribada) 

1990-91 - 6.59 — (One major & one minor arribada) 

1991-92 - 3 84 — (One major & one minor arribada) 

1992-93 - ¢ 4 — (One major, one minor & one mini arribada) 
1993-94 - 6. — (Two major & one min! arribada) 

1994-95 - 3.395 ~— (One major & one mini arribada) 

1995-96 - 2.90 — (One major, one minor & two mini arribadas) 


1996-97 - No Mass Nesting (No arribada) 
1997-98 - No Mass Nesting — __ (No arribada) 


Iii) MONITORING OF DEAD / STRANDED SEA TURTLES: 


Monitoring of fishing related dead (stranded) sea turtles is 
being done at Gahirmatha coast during the peak mating and 
breeding season i.e. from October to March/April every season. 
Casualties of adult olive ridley sea turties counted at Gahirmatha 
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and other coasts have been described in chpter X under 
management issues. 


IV) TAGGING i.e., MARK-RECAPTURE TO STUDY MIGRATION AND 
OTHER ASPECTS OF LIFE CYCLE: 


Through involvement of Govt. of India / FAO / UNDP and the 
State Government, a long term tagging program of sea turtles was 
initiated in 1978 at Gahirmatha coast, Orissa. Through the above 
tagging programme a total of 16753 adult female olive ridley sea 
turtles have been tagged using saline resistant monel tags. The tag 
recovery data from renesting females have confirmed 


a) annual nesting in olive ndleys. 


b) return of ridley females to Gahirmatha coast during 
successive years. 


c) group nesting and group maintenance behaviour in olive 
ridleys. 

d) multiple nesting of individuals in the same year during 
different arribadas. 


e) muttiple nesting by the same nesting female over several 
nesting seasons. 


f) homing instinct and a strong tendency toward nesting site 
fixity in olive ridleys. 

g) staying of otive ridleys in the coastal waters off Gahirmatha 
for extended periods in between mass mating and different 
arribadas (i.e. from October to may). 


h) migratory path and behaviour in olive ridleys. 


The evidence of offshore recovery of a Gahirmatha tagged 
turtle bearing tag No. 14398 during January, 1978 being caught 
in a shore seine net at Peddamylavanilanka about 24 Kms. South 
of Harispur (Andhra Pradesh) and another turtle bearing tag No. 
11777 caught from coastal waters off Jaffna (Sri Lanka) combined 
with earlier sighting records of north ward mass migration of 
ridleys in the Bay of Bengal indicated that prior to arribadas in 
Orissa at least a part of the ridley population probably cover the 
entire length of east coast of India to reach the mass nesting 
beaches in Orissa coast with stray individual nesting on the Tamil 
Nadu, Kerala and Andhra Pradesh coasts during the breeding 
migration. 
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V) SOME OTHER RESEARCH ACTIVITIES ON SEA TURTLES OF 
ORISSA COAST HAVE BEEN AS FOLLOWS: 


— Nesting ecology of olive ridley at Gahirmatha rookery. 

—- Food, feeding habits and food related growth in captivity. 

= Egg collection and egg incubation. 

— Development of egg hatchery management. 

= Ecological relationship of sea turtles with coastal 
estuarine mangrove ecosystem. 

— Captive rearing to study growth, etc. 


vi) A small sea turtle field research unit has been set up in 
a rented house at Purunabandh village near Rushikulya rookery 
of Ganjam district in collaboration with Wildlife Institute of India, 
Dehradun since 1995-96 season for monitoring of nesting 
population of sea turtles at the above rookery. The estimated 
numbers of nesting females at the above mass nesting site during 
last four years are as follows: 1994-95 (60,000), 1995-96 
(1,18,000), 1996-97 (25,000), 1997-98 (8,500). in the 1998-99 
nesting season the Wildlife wing of Forest department of 
Government of Orissa has established a number of field research 
and monitoring units covering all potential sea turtle nesting 
habitats along Orissa coast. 


(B) ACHIEVEMENTS AND ACTIVITIES OF WILDLIFE WING FOR 
PROTECTION AND CONSERVATION OF SEA TURTLES IN ORISSA. 


1. Issuing of licenses and large scale collection of sea turtle 
eggs from the Gahirmatha coast has been banned from 1975 
with implementation of Wildlife (Protection) Act, 1972. 


2. The approximately 35 to 40 km. long stretch of sandy 
coastline from Ekakulanasi (Dhamra mouth) to Barunei 
mouth has been notified to form the eastern boundary of 
Bhitarkanika Wildlife Sanctuary since 22nd April, 1975. 


3. Poaching of adult sea turtles and their eggs from the nesting 
beach along Gahirmatha coast has been effectively 
controlled by the sanctuary protection staff since 1975-76 
nesting season. 


4. Large scale export of adutt live sea turtles in passenger and 
express trains from different railway stations of Orissa to 
Calcutta has been totally stopped since 1977-78 through 
involvement of South Eastem Railway authorities. 
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5. Large scale export of adult live sea turtles in goods trains 
from different railway stations of Orissa to Calcutta (which 
continued for some years as fishery product) has been 
stopped from early 1980's. 


6. Large scale illegal! export of adult live sea turtles through 
roadways from Orissa to different market places of West 
Bengal has been stopped by increased vigilance in inter state 
checkgates and with the help of West Bengal Forest 
Department. 


7. The flourishing trade and poaching of adult sea turtles from 
the coastal waters and high seas of Gahirmatha coast of 
Orissa which had reached its peak in 1977-78 involving 
capture of more than 50,000 turtles per season and which 
continued till 1982-83 has largely been controlled due to the 
stringent action taken by the Wildlife Wing of Orissa Forest 
Department with the help of Indian Navy, Indian Coast Guard 
as well as State Police and Fisheries Department personnels. 


8. For protection of breeding habitats of sea turtles the Wildlife 
Wing have submitted proposals to establish two (Marine) 
Wildlife Sanctuaries, one at Gahirmatha in Bhitarkanika area 
and the other in Chilika area (i.e. Rushikulya-Magarmukh 
Wildlife Sanctuary). ° 


These two proposals have got the approval of State Wildlife 
Advisory Board. No objection of Chief Naval Hydrographer was 
obtained (vide letter No. Ho/TW/0100/Dated 30.09.1996 of Naval 
Hydrographic Office, Dehradun. Approval of Govt. of India has 
been sought for by the State Government (vide their Memo No. 
lil 35/96/28451/Dt. 27.2.96) under Section 26-A of Wildlife 
(Protection) Act, 1972. Subsequently coastal water of Gahimatha 
has been finally notified as the Gahirmatha (Marine) Wildlife 
Sanctuary (Vide Notification No. 18805 F & A dated 27th 
September, 1997. Published in the Extraordinary issue No. 1268 
of the Orissa Gazette, dated 17th October, 1997 (Annexure- 
XII).However necessary steps for notification of the Rushikulya- 
Magarmukh (Marine) Wildlife Sanctuary has to be taken 
immediately since prior concurrence of the Central Government 
has already been obtained vide their letter No. 1300 02 18/ML 
dt. 13.05.1997. 


9. The 20 Km. sea ward radius of Gahirrnatha coastal waters 
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(Dhamra river mouth to Barunei mouth) was declared as a ‘No 
Fishing Zone’ under the OMFR Act, 1982 (vide Notification No. 
22781-7Fy (M)-23/93-FARD-Dated the 27th December, 1993 
Annexure-XIX). This has been extended for another one year 
with effect from the 18th February, 1996 (vide Notification No. 
7Fy-Sch-49/95/60/FARD/dated 1.1.1996 Annexure-XXI). 
Since this period was going to be over by 17.2.98 i.e. in the 
middle of the 1998-99 forthcoming nesting and breeding 
season of sea turtles, Govt. in Fisheries and Animal Resources 
Development Department was requested by the Wildlife Wing 
to issue a fresh notification to reimpose prohibition on fishing 
activities in the above area without giving any time limit to 
make this area as a permanent No Fishing Zone. 


In order to protect the sea turtles and their breeding habitats, 
Government of Orissa in Fisheries and Animal Resources 
Development Department have issued separate notifications 
prohibiting fishing in concentrated breeding ground of sea 
turtles viz ; 


20 Kms. Seaward radius of Gahirmatha coast from Dhamra 
river mouth to Barunei mouth to reimpose prohibition on 
fishing activities for a further period of 2 years from 18.2.1998 
upto 31.5.2060 (vide FARD Department Notification No. 7 Fy 
Sch. 21/97 9485/FARD/dated 6.6.1997 (Annexure-XXIIt). 


20 Kms. Sea ward radius of the Orissa coast from ‘'Jatadhar 
Muhana'’ to Devi river mouth; and 20 Kms. Sea ward radius 
of the Orissa coast from Chilika mouth (Magarmukh) to 
Rushikulya river mouth for a period of 5 months from January 
to May every calendar year during the period from 1.1.1998 
to 31.5.2000 (vide FARD Department Notification No. 7 Fy. 
Sch. 21/97-9494/FARD/dated 6.6.1997 (Annexure-XXII). 


As per Orissa Marine Fishing Regulation (OMFR) Act, 1982 
and OMFR Rules 1983, fishing by mechanised fishing vessels 
is totally prohibited in the 5 Km. nearshore area from high tide 
lime which is exclusively reserved for traditional crafts. 


Use of Turtle Excluder Device (TED) has been made 
compulsory by a circular of the State Fisheries Directorate, 
Cuttack on a ‘Priority basis’ failing which the license of 
trawlers will be cancelled (Vide No. 402.MR. XIV. M.F. 1/97- 
98/dated 6.12.97 of Fisheries Directorate, Orissa). 
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CAUSES OF CONCERN 
1. INCIDENTAL CATCH/FISHING RELATED MORTALITY 


After 1982-83 although poaching of adult sea turtles in the 
high seas was curbed, the greatest man made hazard was 
created for the sea turtles by the large scale and wide spread 
fishing by mechanised boats, trawlers from adjoining ports and 
harbours. After 1980's due to sudden proliferation of mechanised 
fishing vessels and because commercial netting activities 
coincided with main breeding season of the species, thousands 
of sea turtles were killed every year as ‘incidental catches’ and 
sustained injures, being hit by speeding boats and slashing of 
propellers. 


Due to the movement of hundreds of trawlers, gil! netters 
and other mechanised boats, operating in Gahirmatha area, now 
the coastal! water is over crowded with mechanised fishing crafts. 
Besides, the direct effect of killing the turtles, these mechanised 
crafts when speeding through the compact mass of 12 to 14 lakh 
turtles (taking both male and female population into account) is 
creating scattering effect with shock waves amongst the egg 
loaded females and pairs in nuptial bonds. Hundreds of gilt nets, 
each spreading in an area extending upto 1 to 2 km. in length 
and 25 to 40 ft. width practically covers the entire breeding 
ground, thereby heavily disturbing the gravid females. Such 
activities do not permit congregation and mating of turtles 
resulting in breeding failure. 


The turtles are hurt and killed by slashing of propellers of 
mechanised boats. Most of the turtles including mating pairs and 
gravid females, however, die due to suffocation and asphyxia 
when they entangle in trawl nets and gil! nets (both multifilament 
and monofilament nets). Often the fishermen in order to save 
their costly nets deliberately hit the turtle's head and carapace 
with iron rods resulting to death. In trawl nets and muitifilament 
gill nets there is no chance to escape resulting in 100% death of 
turtles which enter into such nets. In monofitament gill nets 
though some turtles may escape, when there are hundreds of 
such nets close to each other, the breeding turtles after escaping 
one or two such nets ultimately get entangled and trapped in 
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other nets and die due to. suffocation and asphyxia. It has been 
observed that a large number of unlicensed trawlers and gill 
netters from distant fishing bases of Orissa as well as 
neighbouring states and Country often intrude into the coastal 
waters of Gahirmatha for unauthorised fishing due to no adequate 
law enforcing mechanism at present which is a matter of concem. 


2. ARTIFICIAL LIGHTING 


The artificial lighting frém anchoring vessels, ports, 
harbours, fishing jetties, and other coastal developmental 
activities are having their impact on breeding, nesting, and 
hatchling sea turtles as light is known to greatly disorient these 
turtles. 


3. IMPACT OF NETTING ON RIVER MOUTHS 


Excessive net setting on the river mouths and in tidal mud 
flats with nets of ‘zero’ mesh to" 4" size mesh are responsible 
for killing spawns or small fish which is affecting the productivity 
of coastal waters thus affecting the food chain. This is affecting 
the sea turtles indirectly. 


4. IMPACT OF PRAWN GHERRIES 


Effluents released from intensive and semi-intensive prawn 
farms in the catchment areas along the coast are affecting the 
micro-fauna of the coastal region, thus affecting the food chain 
of sea turtles in the coastal waters. 


5. INTRODUCTION OF IMPROVED BEACH LANDING CRAFTS 


Introduction of improved beach landing crafts was initiated 
by the Fisheries Department as a central sector scheme in 1984- 
85 and continued till 1990-91. Though the scheme has been 
discontinued since 1991-92 it is continuing through private 
funding. Increase In the number of these beach landing crafts is 
affecting the turtles as at present there is no proper regulation to 
limit the number of such crafts in any particular area. 


6. MOTORISATION OF COUNTRY CRAFTS 


Motorisation of traditional country crafts was initiated in 
Orissa as a centrally sponsored scheme in the year 1986-87. 
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These boats normally use gill nets the length of which normally 
exceeds one kilometer. When thousands of such gill nets are 
spread in congregated turtle breeding grounds and migratory 
pathways of turtles, the pairing is disturbed and ultimately the 
turtles die due to entanglement. In the meeting held under the 
Chairmanship of Hon'ble Chief Minister, Shri J.B. Pattanaik in 
August 1998, a decision has been taken to stop further 
motorisation of country crafts by the Govt. Like land vehicles 
these motorised country crafts has to be senally numbered and 
registered by appropriate authorities and a computerised data 
base is to be developed to have proper control on these boats in 
different bases particularly around marine sanctuary and 
prohibited fishing zones. 


7. CONSTRUCTION OF FISHING JETTIES, HARBOURS 


In mid 1990's a number of fishing jetties, fish landing 
platforms have been constructed in and around Gahirmatha 
coastal waters. When these will be made functional, the number 
of mechanised fishing vessels will increase in all the bases and 
the target fishing ground is the congregated breeding ground of 
turtles. It will have its effect on the mating, breeding as well as 
migratory routes of the turtles. 


8. INCREASE OF VEHICULAR TRAFFIC ON NAVIGATIONAL 
ROUTES 


Though there are existing navigational routes for vessels 
visiting the ports of Haldia, Paradeep, Gopalpur, Visakhapatnam 
and Chennai, its impact on congregated turtle breeding ground 
has not been studied in the past. However, with expansion of the 
proposed port project of Gopalpur, Paradeep and Dhamra in 
Orissa, vehicluar traffic may increase in the sea routes adjoining 
the congregated breeding grounds which have been designated 
as marine sanctuary and 'No fishing zones’ along Orissa's coastal 
waters. It may also have impact on the migratory routes of the 
turtles. Therefore, proper regulatory measures are essential from 
the planning stage of these and other developmental projects. 
Specific guidelines need to be formulated which should be strictly 
implemented by the port developers and properly monitored by 
the Government. 
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CONSTRAINTS IN THE PROTECTION OF SEA TURTLES 


The main constraint is lack of proper enforcement of the 
provisions of law, mainly due to absence of the requisite 
infrastructure, manpower, equipment and resources. Various other 
constraints for protection of sea turtles and their nesting as well 
as breeding habitats in Orissa are as follows : 


1. Inadequate legal! protection measures; Except the 
Gahirmatha coastline, the other major rookeries (i.e. Devi 
and Rushikulya) are yet to be included in Protected Area 
network of the State. The mating and breeding grounds in 
the coastal water have no legal! status except prohibition of 
fishing which is difficult to deal with. Fishing trawlers, boats 
and other fishing vessels using this area cannot be 
prosecuted unless they are caught red handed with turtles in 
their nets/boats. 


2. Inadequate implementation of protection measures and 
inadequate striking forces. 


Inadequacy of communication system/VHF sets etc. 
Lack of adequate funding support. 


Rapid increase in fishing trawlers/boats and interference by 
fishing activities. 


6. Intruding fishing boats/trawlers etc. from Bangladesh, 
Thailand, Srilanka as well as other neighbouring countries 
and States. 


7. Fast vanishing mangrove forests of the shore has an adverse 
effect on the feeding and breeding pattern of turtles. 


8. Change of beach profile due to natural processes, various 
developmental activities and depletion of coastal vegetation. 


9. Pollution due to mechanised fishing and noise pollution. 


10. Avoidable increase in beach lightings particularly on fishing 
harbour/jetties, mass anchoring of fishing trawlers during 
nights, development of coastal towns, establishment of 
DRDO at Wheeler islands and proposed major port of 
Dhamara and expansion of existing ports of Paradeep and 
Gopalpur. 
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11. 


12. 


13. 


14. 


15. 


16. 


Unregulated fishing with gill nets, nylon set nets, purse seine 
nets, zero nets etc. used both by trawlers, gill netters, 
mechanised and country boats as well as intruding foreign 
vessels is a matter of concem. The provision of using TED 
is not being adhered to beyond the sea turtle breeding 
grounds and the rules are violated by the unscrupulous 
fishermen due to lack of exemplary punishments or 
enforcement of legal provisions. 


Potential Fishing Zone (PFZ) forecasting in 'No Fishing Zone' 
by the State as well as National Remote Sensing Agencies 
through Radio/TV/Newspaper and other such media. As the 
OMFR Act, Rules and ‘No Fishing Zone’ notifications i.e., 
prohibition of fishing in the 20 Km seaward radius of 
Gahimmatha is normally being violated, it is causing avoidable 
threat to the turtles at Gahirmatha. 


Turtles come to Gahirmatha coastal water from October and 
stay till May. During this period they feed on molluscs, 
shrimps, prawns, small crabs, jelly fishes, etc. which flourish 
on the sea bottom. The trawling of the sea bed damage and 
destroy the feed and feeding ground of the turtles. 


The metal (Iron, Manganese and Chromite) dust and coal 
dust which falls in the Paradeep port loading site, drifts to 
Gahirmatha coastal waters and affects the breeding and 
feeding grounds. 


The dredge matenials due to dredging of the shipping channe! 
at Paradeep are released at the northem side of Paradeep 
port which drifts and spread to Gahirmatha coast. This affects 
the habitat and feeding ground. 


Joint patrolling on high seas was regularly being made every 
season with the help of Indian Navy, Indian Coast Guard as 
well as the State Police and Fisheries Dept. with magistrates 
on board from 1980-81 till 1992-93. For this the Coast Guard 
ships were usually coming either from bases like 
Visakhapatanam (A.P.) or Haladia (W.B.). For assisting the 
above purpose, a new District Head Quarters of Coast Guard 
was established at Paradeep in 1991. But only a year after 
its establishment at Paradeep in Orissa, such joint patroltings 
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with Forest and other State Government officials on board 
was discontinued from 1993-94 nesting season. Durning 1996- 
97 season with a request from Chief Wildlife Warden, Orissa 
addressed to the Director General, Coast Guard some 
activities have been resumed but it was late for the season. 
This activity was intensified during 1997-98 season. 


17. As per OMFR Acts and Rules, the 5 Km Zone of the sea 
from high tide line is a prohibited zone for mechanised fishing 
activities all along Orissa Coast, but it is not being properly 
implemented. 


SUGGESTIONS FOR PROTECTION OF SEA TURTLES 


The Olive ridleys coming for breeding in coastal waters of 
Orissa and nesting on Orissa’s Coastline are a globally significant 
population which the Government of Orissa/India have the 
privilege and responsibility to protect. This maritime state and 
country should, therefore, take the lead in developing, promoting 
and implementing a protection, conservation, research and 
management plan. Neighbouring states and countries should be 
encouraged to participate in this effort while Govt. of Orissa/ 
India should develop their own action plans for ensuring effective 
protection to this important natural resource. 


1. Govemment in FARD Department should properly implement 
prohibited fishing zone notifications in the three concentrated 
breeding grounds of sea-turtles viz : 


- 20 Km seaward radius of Gahirmatha Coastal Waters (i.e. 
from Dhamara river mouth to Barunei mouth). 


- 20 Km seaward radius of Orissa coast from ‘Jatadhar 
Muhana’ to Devi river mouth. 


- 20 Km seaward radius of Orissa coast from Chilika mouth 
(Magarmukh) to Rushikulya river mouth. 


2. Government in Forest and Environment Dept. to take early 
action in issue of notification to declare the pending proposals 
of Rushikulya-Magarmukh (Marine) Wildlife Sanctuary, as 
this has got the clearance of Government of India vide their 
letter dated 13.05.97. Steps should also be taken to give 
protected area status to the sea-turtle rookery near Devi niver 
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mouth by declaring the coastline from Jatadhara mouth to 
Kadua river mouth as a separate Wildlife sanctuary which 
may also include the mangroves of Devi river delta for 
protecting this unique ecosystem. 


3. The Forest Department should acquire two seagoing vessels 
to anchor on the two sides of the Gahirmatha congregated 
breeding zones and a few speed boats to be stationed at 
sensitive areas like Dhamara, Ekakula, Wheeler Islands, 
Barunei, Jamboo, Hukitola, Paradeep etc. with necessary 
crew and additional staff or surveillance of Gahirmatha 
coastal waters. 


Similarly, few patrol vessels are needed for patrolling the 
coastal waters of Devi river mouth (to be stationed at Jatadhar 
Muhana, Bandar, Astaranga (Nuagada) fishing harbour, Kadua 
river mouth) and Rushikulya river mouth. 


4. Adequate arrangements should be made right from now for 
preventing casualities in the forthcoming mating and nesting 
Seasons in consultation with all agencies involved, for proper 
protection of sea turtles migrating to Onssa coast for breeding 

-and nesting. li 


5. {itis perhaps necessary at this stage to move the Govemment 
to amend the OMFR Act to make it flexible to give more 
powers to field officials of other Departments as ‘Authorised’ 
and ‘Adjudicating Officers’ and make the law more effective 
and deterrent. 


6. The Indian Navy, Defence Research Development 
Organisation (DRDO) and Naval Hydrographic Office of 
Government of India may be requested to advise and assist 
in the demarcation of ‘No Fishing Zones’ and Marine Wildlife 
Sanctuaries with fluorescent buoys or other methods with 
100% external assistance. 


7. Perhaps it will go a long way to move the Government of 
India to declare the Marine Wildlife Sanctuaries by the 
Central Government as per Wildlife (Protection) Act., 1972. 
Protection of sea turtles and other wildlife including boundary 
demarcation and maintenance of protected areas in high seas 
may be entrusted to Govemment of India agencies like Indian 
Navy/Indian Coast Guard/Naval Hydrographic office etc. 
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8. Surveillance in other mass nesting sites should also be 
intensified for having long term data on population size, 
interchange between population, dispersal and migrations. 


9. Mass awareness campaign among the local people of all age 
groups and fishermen should be taken up vigorously through 
involvement of interested NGO's. 


10. The coastal waters need to be properly classified into 
protection, conservation and utilisation zones and it should 
be included in the coastal zone Management pian (CZMP) 
of maritime states. Rigid enforcement of CRZ and OMFR Act 
by augmenting staff as well as creation of striking force may 
be considered with adequate funds under Central Assistance 
or External! Assistance. 


11. PFZ (Potential Fishing Zone) forecasting by NRSA (National 
Remote Sensing Application Center) and ORSAC (Orissa 
Remote Sensing Application Centre) in the ‘No Fishing 
Zones' and proposed Marine Sanctuary areas has to be 
stopped which is presently being done through media 
services. 


12. Use to TED should be made mandatory in all fishing vessels 
(Trawlers) to operate beyond the ‘No Fishing Zone’ and 
concentrated Turtle breeding grounds proposed as Marine 
Wildlife Sanctuaries. 


13. Since the rookery of sea turtles is also seen elsewhere in 
Orissa Coast at Rushikulya and Devi mouths, adequate 
administrative and infrastructural development at these 
places for protection, research and conservation of sea turtles 
require immediate attention of the State and Central 
Government as well as national and international 
conservation organisations. 


14. Boats and fishing vessels violating the provisions of Wildlife 
(protection) Act, 1972 (amended 1991) or indulging in 
catching or killing of sea turtles should be confiscated. 
Necessary amendments of both Wild!ife (Protection) Act and 
OMFR Act should be done to include the above provisions. 
The Act should be amended to have powers of confiscation 
of vehicles, vessels, tools and weapons etc. connected with 
wildlife offence cases. 
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15. 


16. 


17. 


18. 


19. 


20. 


As per provisions of OMFR Act 1982 and OMFR Rules 
(1983), the 5 km zone of the sea from high tide line is a 
prohibited zone for all types of mechanised fishing activities 
all along Orissa coast. This zone should be declared as 
‘Closed Area’ under ‘Wildlife (Protection) Act, 1972 so that 
concerned wildlife wardens will be empowered to take legal 
actions. 


Illegal encroachments and illegal fishing (Nolia) settlements 
on Government land, on beaches and river mouths should 
be removed. 


Further mechanisation of traditional crafts has to be stopped 
by the fisheries department as it has already exceeded the 
cumulative carrying capacity of fishing bases of Onissa as 
specified in the OMFR Acts and Rules. 


A computerised ‘Sea Turtle Database’ should be set up in 
the Wildlife Wing of Forest and Environment Department 
which is the main nodal agency of the Government 
responsible for protection, research and conservation of sea 
turtles. It should have informations about all bonafide 
fishermen, fishing boats, trawlers etc. of all fishing bases 
around Gahirmatha (Marine) Wildlife Sanctuary and other ‘No 
Fishing Zones’ along Orissa coast for proper regulation, as 
well as for developing suitable strategies and action plans. 
Fisheries department should provide baseline informations to 
other law enforcing departments like the State Police and 
Forest Department as well as Indian Coast Guard. 


Fresh casuarina plantations should not be done near sea 
turtle rookeries and on the sandspits at river mouths. In all 
other areas atleast a width of about 100-150 meters from high 
tide line may be left untouched to provide adequate nesting 
area for sea turtles. 


Annual surveys and monitoring should be made for fresh 
evaluation of population size at all mass nesting and other 
nesting beaches, feeding and breeding grounds. These 
regular surveys should be carried out from October/ 
November to May every year. The Wildlife Wing of the 
Orissa Forest Department could act as a 'nodai agency’ to 
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develop an ‘Annual Sea Turtle Enumeration Programme’ 
involving all costal forest divisions of the State, Universities 
and interested NGO's. 


21. Fresh evaluations should be made about the threats to the 
turtles and their habitats. It should include poaching, trade 
as well as direct and indirect mortality of sea turttes in fishing 
operations. 


22. DNA fingerprinting should be used to identify genetic 
population of sea turtles. 


23. Satellite telemetry as a means for tracking the real-time 
movement of turtles should be initiated to know the migratory 
route or pathways and feeding grounds of this important 
population of olive ridley sea turtles. 


24. Field research-cum-monitoring centres (Benchmark 
monitoring sites) should be established and strengthened 
near 3 known mass nesting beaches viz : Gahirmatha, Devi 
and Rushikulya rookeries with adequate transport, 
communication facilities, research scholars and other 
supporting staff. 


25. Adequate funds for research, protection, conservation and 
monitoring of sea turties and their nesting as well as 
breeding and feeding habitats should be ensured. 


ACTION PLAN- PROJECT SEA TURTLE 


The population of sea turtles in Orissa represents about 80 
percent of indian sea turtles and about 50 percent of world 
population of the species. Therefore, protection of this globally 
important poputation has now come to the priority list of wildlife 
conservation. The FAO/UNDP involvement which has ceased 
from 1980 should be initiated again to develop meaningful 
strategies and suitable action plan for protection, conservation, 
research and management of sea turtles. This is necessary 
because man’s dependence on the coastal and marine 
environment has become manifold in the last two decades. This 
endangered species and its critical habitats can be protected if 
international funding agencies like FAO/UNDP, GEF etc. will come 
forward for providing required inputs, timely, on a priority basis as 
a follow up action to “Rio declaration”, “Orissa declaration” and 
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different international conventions like CITES/Migratory species 
conventions, etc. With initiation of Govt. of India, FAO/UNDP, an 
approach paper was prepared by Dr. C. S. Kar, Research Officer 
of the Wildlife Wing of Orissa in 1998. 


The salient features including threats to the sea turtles in 
Orissa, proposed actions to prevent the tareats, various action 
objectives and significance to be expected from the proposed 
project ‘PROJECT SEA TURTLE—ORISSA', included the 
following : 


THREATS TO THE SEA TURTLES IN ORISSA 


1. Fishing by Trawlers & Gill netters in nearshore and offshore 
Coastal waters. 

2. Lighting from Defence establishments, Ports, Harbours, 

anchoring vessels and other Coasta! developmental 

activities. 

Beach erosion. 

Damage by predators. 

Disturbances by people. 

Changes in the land use pattern of Coastal areas. 

Other coastal developmental activities 


PROPOSED ACTIONS TO PREVENT THE THREATS. 


1. Stop fishing/trawling activities in prohibited zones and regulate 
it outside these zones during the breeding season which falls 
within the migratory pathways of turties. 


2. Test the efficiency of different Turtle Saver Devices (TSDs)/ 
Device monitoring mechanisms for ensuring proper and 
mandatory use of TSDs in the high seas, prior to its 
implementation. Prevent experimentation of TSDs in High 
turtle congregation zones as recommended in proceedings of 
the 1st World Conference on Sea Turtle conservation. 


3. Check changes in the landuse pattem of coastal areas. 
4. Prevent illegal encroachment at the sea turtle nesting sites. 


5. Monitor and control pollution as well as lighting of Industries, 
Ports, Harbours, anchoring vessels and other coastal 
developmental activities. 


mE ed 
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6. Control predation of eggs, hatchlings and adults. 
7. Check adult sea turtle mortatity both onshore & offshore. 


8. Create greater awareness for conservation of sea turtles and 
their habitats. 


9. Demonstrate/Provide alternate means of livelihood to selected 
target communities in highly sensitive areas. 


10. Create a database for providing necessary inputs for long 
term scientific management of the endangered sea turties, 
mangroves, coral reefs and the ecologically sensitive critical 
habitats. 


11. Provide complete protection to the habitats of sea turtles 
including migratory pathways of the species. 


ACTION OBJECTIVES : 


+ 


Species protection, habitat protection, management and 
improvement 


identification of problem areas for reducing man Sea 
turtle conflict 


Establishment and strengthening of sea turtle reserves 
on land and at sea 


Institutional strengthening (infrastructure/communication 
development), capacity building at all levels for co- 
ordinating protection, conservation, research and 
management objectives. 


Law enforcement for species and habit protection; 
monitoring of trade on turtles and turtle products. 


Monitoring incidental capture, fishing related mortalities, 
migratory route of the species, coastal geomorphology, 
population structure and effect of management 
strategies, etc. 


Regulating wildlife tourism/beach/island tourism etc. on 
a Scientific basis 


Establishment of an Indian Ocean Sea Turt!e Database 


Ecodevelopment through establishment of ‘Eco 
technology centres’ 


Creating greater public awareness for conservation. 
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SIGNIFICANCE EXPECTED . ~ 


+ All round protection and conservation of sea turtles 
alongwith land/aquatic flora and fauna in and around 
important sea turtle reserves. 


+ Demonstration of compatibility in sea turtle conservation/ 
wildlife conservation and human dimension including 
wildlife tourism. 


+ Improvement in standard of management because of 
sustained research and field level training. 


+ Improvement in standard of research because of high 
level of inputs and training at all levels. 


+ Generation of respect among people for fisheries/Wildlife 
laws for protection as well as preservation of sea turtle 
habitats including offshore coastal waters, islands, 
coasts, deltas, coastal wetlands, coral reefs and 
mangrove forests. 


The Government of India and the Orissa State Govemment 
are committed to curtail the sea turtle mortality through 
immediate activities during the 1998-99 nesting season (October 
to April/May) by launching a "PROJECT SEA TURTLE" in the 
lines of PROJECT TIGER with 100% central assistance to 
conserve the marine turtles in the State of Orissa in particular 
and along the Indian coast in general. However, the endangered 
Sea turtle species and their critical habitats can be protected if 
intemationat funding agencies will come forward for providing 
required inputs on a priority basis. It is urgently necessary to 
develop meaningful strategies and suitable regional and national! 
action pians for protection, conservation, research and 
management of sea turtles. 


Objectives of the “PROJECT SEA TURTLE" in the immediate 

and longer terms are as follows : 

Immediate : 

e Minimise and eliminate trawling related sea turtle mortality. 

e Regulate fishing, trawling activities during the breeding 
season. 

e Popularise the use of Turtle Excluder Devices in traw! nets. 


Digitized by srujanika@gmail.com 


222 BHITARKANIKA : MYTH AND REALITY 


e prevent illegal! encroachment of the sea turtle nesting sites. 

e Control poaching and predation of eggs, hatching & adults. 

Long Term : 

e Sustainable management of social resources through 
participatory approach. 


e Establish Research Based Management (RBM) Database for 
scientific management. 


e Monitor and control pollution and other developmental 
activities. 


e Generate awareness for conservation of sea turtles and their 
habitat. 


e Implement schemes for ecodevelopment to select target 
communities in sensitive areas. 


e Habitat protection of sea turtles including migratory pathways 
of the species. 


Project implementation strategy : 


e Participatory approach to involve local communities. 


e Co-ordination with all stakeholders including Government and 
non-Governmental agencies. 


e Institutional strengthening (infrastructure/communication 
development). 


e Capacity building through human resource development. 
e Law enforcement in collaboration with enforcement agencies. 


e¢ Demonstrate and popu!iarise the use of Turtle Saver Devices 
(TSDs) for minimising turtle mortality through an extensive 
awareness programme. 


e Ecodevelopment through village committees. 
e Promotion of Ecotourism. 


The Project aims at the active participation of all 
stakeholders viz., FAO/UNDP, GEF, UNFIP, Ministry, of 
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Environment & Forests (GOI) and other central ministries, State 
Governments of Orissa, Tami! nadu, West Bengal, Andhra 
Pradesh, Maharashtra, Gujarat, Kerala, Andaman & Nicobar 
Islands, Wild Life institute of India, National Institute of 
Oceanography, Indian Coast Guards, Indian Navy, DRDO, 
Universities and select non-governmental organisations. 


The successful implementation of the project will help in 
winning back the confidence and support of the people for 
environmentally sound management of coastal resources for 
sustainable development and will help in the conservation and 
management of the world's largest rookeries, largest breeding 
grounds as well as feeding and developmental habitats of sea 
turtles. 


Digitized by srujanika@gmail.com 


CHAPTER — VII 


SPECIAL FEATURES OF BHITARKANIKA 


Bhitarkanika has many special features. These special 
features have been described by Bustard 1976; Bustard and Kar 
1981; Dash and Kar 1987 a, b, 1990; Choudhury 1984, 1986, 
1987, 1990, FAO 1974; Kar 1980 b, 1981, 1982 a, 1988, 1992, 
1993, Kar 1998 (in press); Kar and Bhaskar 1982; Kar and 
Bustard 1981, 1983; Kar and Dani (in press); Kar and Kar 1996; 
Kar, Kar and Patnaik 1997, 1998; Kar and Padhi 1992; Kar and 
Satapathy 1996, 1998 (in press); Mishra 1977; Mishra et al 1996; 
Padhi, Singh and Kar 1992; Pandav, Choudhury and Kar 1994 a, 
b, 1996 a, b, 1997; Whitaker and Kar 1984). The important ones 
are detailed below. 


(A) MIGRATORY WATER BIRDS 


Bhitarkanika is a paradise for birds. So far avifaunal 
resources are concerned, it exhibits diversity of species, habitats, 
micro habits (niche differentiation within habitats), etc. resulting 
in richness of species. Varieties of migratory birds from near as 
well as far off countries migrate to the diversified habitats 
scattered throughout this area every year for feeding, wintering 
and nest building purposes. Thus the sanctuary exhibits seasonal 
as well as year round activities of birds. The intertidal zones, mud 
flats and the forested wetlands provide ideal habitats to a large 
number of resident and migratory birds including the local 
migrants particularly during the winter and early summer months. 
Most of these birds do not nest, so their arrival and presence is 
mostly due to feeding migration. These winter migrants include 
water birds like ducks, geese, grebes, gulls, terns, plovers, sand 
pipers, goodwits, etc. The results of Asian waterfowl census 1994- 
96 have recorded 63 species of water birds numbering 47596 for 
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the year 1995 (Lopez and Mundkur, etc. 1997). Thousands of 
black and brown headed sea gulls visit the Gahirmatha coast 
coinciding with the peak nesting season of the olive ridley sea 
turtles at the above rookery during winter and early summer 
months. (Kar and Satapathy, 1996). The population of some 
species like Bar headed geese, Bramhiny ducks, pintails, etc. is 
very high in comparison to most of the wetlands of Asia. Due to 
the above wetland habitats, Bhitarkanika is of international 
importance and it deserves to be designated as a ‘Ramsar site" 
and a ‘world Heritage site’. 


(B) COLONIAL NESTING OF WATER BIRDS IN THE 
HERONRY AT 'BAGAGAHANA' 


One of the significant features of the avifauna of 
Bhitarkanika is the colonia! nesting of large number of local 
migrants and resident water birds in an island forest block known 
as Bhitarkanika forest block located within the sanctum 
sanctorum of the Bhitarkanika sanctuary. These birds congregate 
in large numbers with the sunset of monsoon and utilise the 
mangrove trees for nesting. 


So far species composition of the nesting birds is concerned, 
a total of twelve species of birds have been recorded nesting in 
this heronry of Bhitarkanika forest block. Eleven species nest 
regularly every year but the other species viz; the painted storks 
have been observed nesting in a very few numbers in some 
years. They usually nest in different areas of the sanctuary on 
big Sonneratia Brugul/era trees on river banks of Bhitarkanika 
river and on Ahizophora trees near Habalpatia. The species of 
water birds which nest in the heronry locally known as 
‘Bagagahana' or 'Chadeigahana' in order of a abundance they 
are : Openbill stork (Anastomus oscitans), Little cormorant 
(Phalacrocorax n/gen), Little egret (Egretta garzetta), Intermediate 
egret or Median Egret (Egretta Intermedia), Large egret (Ardea 
alba), Purple heron (Ardea purpurea), Night heron (Nycticorax 
nycticorax), Grey heron (Ardea c/nerea), Darter or the snake bird 
(Anhinga rufa), white ibis (Thresk/ornis aethiop/ca) and Cattle 
egret (Bubulcus /bis). 


The mangrove host plants which support nesting of these 
birds include Guan (Excoecarl/a agallocha), Sundari (Meritiera 
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littoralis), Singada (Cynometra iripa), Bania (Hibiscus tiliaceus) 
and Jagula (Tamarix troup}. More than 80% of these mangrove 
plants comprise tree species like Excoecaria agallocha and 
Heritiera littora/is. The average size of these mangrove trees are 
above ten metres in length. The canopy structure of these 
mangrove trees is suitable for nesting of the birds. Each 
individual tree often supports a number of nests of the same or 
different species. 


NESTING SEASON AND THE NESTING AREA - These birds 
start arriving at this heronry by the first week of June. The nest 
making and nesting process gets over by the end of November. 
During August and September, when hatching processes are 
expected to be over, census of these water birds is carried out 
by the research staff of the wildlife wing of state forest 
department. Census procedure involves marking and 
enumeration of all host plants or the nest bearing trees, species 
wise. Then the number of nests in each individual tree along with 
the nesting bird species, number of chicks as well as number of 
unhatched eggs per nest etc. are counted during the enumeration 
process. Details about the species wise nesting population of 
these water birds for different years is given in table 7.1. Similarly 
details about the different host plants which supported nesting of 
these birds in the heronry is given in table 7.2. The results have 
shown that total number of birds in the heronry usually exceeds 
50,000 every season. It includes 30-40 thousands young ones 
and 20-30 thousand adults of both sexes. Total number of nests 
varies from approximately 10,000 to 15,000 per season and total 
number of host plants varies from approximately 4,500 to 5,500 
mangrove tree species. The nesting activity area in Bagagahana 
is usually less than a square kilometre (over 20 acres). Population 
wise though the relative abundance of various species of nesting 
birds varies every year, the openbill storks are the dominant 
species which constitute 60 to 70% of the total population of the 
nesting birds of all species taken together. 


Usually the above mentioned species of water birds nest in 
colonies. But the possible reasons behind the colonial nesting of 
these water birds in such a huge proportion in Bhitarkanika are 
the combination of a number of factors viz; availability of 
enormous quantities of food materials both for the adult nesting 
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birds and their young ones, availability of suitable nesting 
materials close by, remoteness of the area, less biotic and abiotic 
interferences, etc. The highly productive mangrove ecosystem 
provides enough fish, prawns, frogs, snakes, gastropods etc., to 
cater to the need of the population of birds and to support to bring 
up their chicks which are voracious eaters during the early stages 
of their life cycle. The open billed stroks or the 'Gendalia' as they 
are locally called, feed exclusively on molluscs which they obtain 
from the vast and extensive agricultural fields within and 
surrounding the sanctuary. Its specialised feeding habit justifies 
its local oriya name 'Gendalia'. Due to this feeding habit they are 
considered as farmer's friends. The species has socio-ecological 
and econimic importance and thus plays an important ecological 
role in the coastal! estuarine mangrove ecosystem. Since in the 
past human population of surrounding areas of Bhitarkanika was 
low and the area being a deltaic region, where the lands are very 
fertile, traditionally the farmers were not using any fertiliser, 
pesticides or chemicals in their paddy fields. Thus pollution free 
agricultural fields surrounding the sanctuary used to provide 
enough molluscs for the openbill population to sustain. But the 
scenarlo is changing very fast. The human population has 
increased alarmingly in last fifty years due to migration; large 
scale encroachments for agriculture, aquaculture, settlements, 
etc. have taken place close to the heronry. Land use pattem of 
the Bhitarkanika area is changing very fast due to establishment 
of ports, harbours, fishing jetties, fish landing platforms, defence 
establishments including their associated market complexes and 
other infrastructural facilities. What was considered as remote 
and wildemess area just fifty years before is now becoming fully 
accessible from all corners due to the network of saline 
embarkments, roads and bridges with modernisation and 
civilisation fast entering into the calm, wilderness areas of this 
fragile and sensitive ecosystem. Therefore, rigid implementation 
of protected status of proposed Bhitarkanika National Park and 
people's support through greater public awareness is the only 
hope for continuity of colonial nesting of these water birds in the 
heronry of ‘'Bagagahana'. The heronry indeed is a feather in the 
crown for Bhitrakanika. 
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Table - 7.1 DETAILS OF NESTING WATER BIRDS AT 
BAGAGAHAN OF BHITARKANIKA WILDLIFE SANCTUARY IN 
1996 AND 1997. 


ee Pe eC EA 
SI. Name of Birds Total No. of nests Total No. of youngs 


No. enumerated enumerated 
1996 1997 1996 1997 
1. Openbill Stork 8524 6843 25572 20529 
2. Little cormorant 1960 734 3920 2202 
3. Intermediate egret 1703 = 3411 -- 
4. Large egrest 527 1061 1059 2122 
5. Little egret 478 36 956 72 
6. Purple Heron 473 517 951 1034 
7. Night Heron 390 399 785 798 
8. Grey Heron 271 568 552 1136 
9. Darter 225 92 460 184 
10. White ibis 153 255 311 510 
11. Cattle egret 47 -- 99 - 
Total 14751 10314 38076 28091 


Source : (Kar 1998 - in press). 


Table - 7.2 DETAILS OF MANGROVE HOST TREES 
SUPPORTING NESTING WATER BIRDS IN THE HERONRY AT 
BAGAGAHANA OF BHITARKANIKA WILDLIFE SANCTUARY. 


SI. Name of Host plants Total No. of trees 
No. Local Name Scientific Name enumerated 
1996 1997 
1. Guan Excoecaria agallocha 3307 2995 
2. Sundari Heritiera sp. 1915 1719 
3. Bani Hliblscus tlliaceus 56 53 
4. Singada Cynometra iripa 32 50 
5. ଧJagula Tamrix troupil 2 1 
Tota! 5312 4618 


Source : (Kar 1998 - In press). 
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(C) NESTING OF OTHER RARE BIRDS 


Some of the rare, endangered birds like Bramhiny kite 
(Haliastur indus) and the White bellied Sea Eagle (Heliaeetus 
feucogaster) also nest on tall trees in the banks of Bhitarkanika 
niver. Spoon bills (P/atalea /leucorodia) and the Black necked 
stroks (Ephippiorhynchus as/aticus) have been sighted on a few 
occasions in the Gahirmatha coast, Habalpatia and Bhitarkanika 
forest block. On one occasion Goliath heron (Ardea goliath) was 
also sighted in Habalpatia area. Spottedbilled pelicans or the 
Grey pelicans (Pel/ecanus philippensis) are also seen in 
'Bagagahana' of Bhitarkanika but they do not nest. 


(D) HONEY, HONEY BEES AND HONEY COLLECTORS 


The tree canopy of Bhitarkanika mangrove ecosystem has 
certain distinctions. The woody limbs and the leaves, flowers and 
fruits of which it is composed, are found in no other type of forest. 
The only elements of some significance are the insects and birds. 
Honey bees are particularly abundant during the flowering season 
of mangrove trees, being specifically attracted to the plentiful 
nectar. The quality of honey differs greatly according to the 
flowering period of different species of mangrove trees. Large 
quantities of about 3000 kg to 5000 kg of honey is produced 
particularly during February to May each season. The local tribals 
known as 'Dalei' are specialised honey collectors who have been 
collecting honey (the local name for honey is 'Mahu') for 
generations. Only the males from the community go to forest for 
honey collection. Since honey collection is a seasonal work the 
Dalei's do not depend entirely on honey collection for their 
livelihood and also work as labourers in forest department, 
agriculture and fishing etc. Usually 7-10 persons go in a group 
when they move through boats in tidal water-ways or else when 
they move on foot the group usually consists-of 2 persons. The 
Daleis are professionals and they normally follow the bees to 
know the direction and location of honey hives- On an average 
they collect about 5kg of honey per day per person. Since the 
area has been declared as a sanctuary from 1975 onwards, they 
are required to collect on behalf of Forest Department or have to 
sell the honey to the Forest Department. By selling honey to the 
department they earn Rs 25/- per kg but when the honey is 
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illegally sold in the outside market they eam Rs 50/- per kg. Good 
quality honey is mainly collected in the flowering season of 
Garani (Ceriops spp.) and Kharasi (Aegiceras comiculatum) etc. 


(D) MUD DWELLERS 


There are very few animals which are absolutely exclusive 
to the mangroves and some animals spend at least a part of their 
life cycle in the mangrove ecosystem. Some of the animals are 
So suited to the mangroves in fact, that they can be considered 
as characteristic of the mangrove habitat. The animals found in 
the mangrove community, according to their habitats can be 
categorised as mud dwellers, the aquatic inhabitants restricted 
to the water ways, forest dwellers found in the forests, and 
canopy dwellers found in the tree canopy. 


The mangrove mud is a very special habitat which may 
further provide a variety of microhabitats. The mud-dwelling 
animals or the mud dwellers show fascinating unusual features 
of structure, function and behaviour which are characteristics of 
the mangrove environment. The important mud dwellers include 
the amphibious fish (Periophthalmus and Bolephthalmus sp.) and 
a variety of crabs and molluscs. These mud dwellers are 
abundantly found along all river barks and mud flats of the 
Bhitarkanika mangrove area. About eight species of crabs are 
found including the commercially important mangrove crab Scyl//a 
serrala. Fishermen use iron hooks or baited disc net traps to 
catch this species for their subsistence. 


King crabs or the Horse-shoe crabs which are relic of past 
ages and which came on earth 400 million years back during the 
upper Silunan age, still find their way to Bhitarkanika mud flats 
for their mating and laying eggs where their pre-historic trilobitic 
larvae thnved in the pristine and primitive Bhitrakanika mangrove 
atmosphere. Out of the four species of horse shoe crabs of the 
world, two species are found in India viz; Tachypleus gigas and 
Carcinoscorpious rotundicauda. Both these species are found in 
Bhitarkanika along Gahirmatha coast (Bramhani-Baitarani delta) 
and in the adjoining Mahanadi delta. King crabs are slaughtered 
widely for the extraction of the highly priced chemical 'Lectine' , 
as a result of which they have become threatened globally. 
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Fortunately enough Bhitarakanika provides all conducive 
environmental conditions to nourish both species of Indian horse 
shoe crabs. 


The other interesting crab species is the feedler crabs (Uca 
Sp.) and Hermit crabs. The Hermit crab (Clibarnius padavensis) 
does not have a shell of its own and occupies dead gastropod 
shells. As it grows larger it comes out of the old shell and enters 
into another dead gastropod shell. Other mud dwellers include 
varieties of snails and bivalves. Among the curstaceans, the tiger 
prawn Peneaus monodon is the main economic attraction of the 
tidal creeks and rivers, estuaries and offshore coastal waters. 
Though the prawns breed in sea, the post larval stages of the 
species are nourished and take shelter in the high nutrient rich 
nursery of the mangrove environment till they reach the adult 
stage. The content of the growth promoting harmone, the 
gibberlic acid of mangrove leaves also adds to the attraction. 
Other important prawns include Peneaus indicus, and 
Metapeneaus affinis, etc. 


(F) AQUATIC INHABITANTS OF BHITARKANIKA 


The aquatic inhabitants of the Bhitarakanika mangrove 
environment include nektons, planktons, shrimps, crabs, king 
crabs, other nerific fauna, fishes, terrapins, bracksih water and 
marine turtles, water monitor lizards, water snakes like Pani 
Dhanda (Matrix piscatorn), salt water crocodiles, Common otters, 
dolphins and the porpoises. Innumerable diesel drop like 
phytoplankton colonies which are the developmental! stages of a 
benthic algae (Derbas/a marine) are seen in winter months in the 
tidal rivers and creeks. Due to the presence of Noctiluca and 
other such luminiscent planktons, one would witness 
bioluminiscence over water in the creeks, nvers, estuaries and 
near shore coastal waters particularly during the night time which 
almost looks like a fairy land. Phytoplanktons are the autotrophs 
which are consumed by the zooplanktons, the primary 
heterotrophs which in tum are consumed by secondary and 
tertiary consumers like prawns, crabs, fishes, turtles, water 
monitor lizards and water birds ending in the crocodiles at the 
pinnacle of the aquatic food chain. The complex mangrove 
enviomment supports a range of inter-connected food chains 
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which directly sustain the fisheries. Algae and detritus sustain 
shrimps, crabs and prawns which provide a food source for 
species such as Bhekti (Lates calcarifer), Ilishi (Hi/sa Tisha), 
Khainga (Mul/ef sp.), Kantia (Mystus gulio), Kohil (Anchovella sp.) 
etc. 


(H) FOREST DWELLERS 


Among the forest dwellers the population of the leopard 
(Panthera pardus) which was once thriving in good numbers has 
declined to a great extent and its presence at present is doubtful. 
The population of fishing cats (Felis viverrina) which is an 
endangered species, on the other hand, is in an increasing trend. 
Other carnivores include jungle cat (Felis chaus), Jackal (Canis 
aureus), Fishing cat (Felis viverrina), Striped hyaena (Hyaena 
hyaena) etc. The herbivores of the forest include Sambar (Cervus 
unicolo), Spotted deer (Axis ax/s) etc. While there is a good 
population of chittal the Sambar population is much less 
numerous. 


Other important forest dwellers of Bhitarkanika include Wild 
pigs (Sus scrofa), Indian porcupine (MHystrix indica), Small indian 
civet cat (Viverricula indica), Toddy cat or Common Palm civet 
(Paradoxurus hermaphroditus) 


Forest tree canopy dwellers include primates such as 
Rhesus macaque (Macaca mulata), varieties of rats and bats 
species. 


(G) FIRE FLIES 


Luminiscent fire flies also add romance to Bhitarkanika 
rivers and creeks during the night time. The mostly favoured host 
plants are Bani (Avicennia officinalis) and Keruan (Sonneratia 
apeta/a). Thousands of these fire flies attached to the leaves and 
branches of specific mangrove plants is a spectacular sight which 
can be seen while moving in boats through the tidal waterways 
during night time. 
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Colonial nesting of Openbllled storks In the heronry at Bagagahana. 
The heronry supports about 60,000 birds during the rainy season. 
Birds are so numerous in the heronry that there Is a shortage of 
nesting space. Often a single tree houses several different species. 


Plate 7.2 — A very large assemblage of winter sisi birds In 
Bhitarkanlka. ig 


Plate 7.3 - - Migratory birds (Bar headed Geese and Brahminy ducks)’ Bar headed 
Geese are migrants to India, crossing the Himalayas from central Asia 


to reach their wintering feeding grounds in reserves such as the 
Bhitarkanika. 


Plate 7.4— Hives of honey bees In mangrove forests. Bhitarkanika has a 
production potential of 30 to 50 quintals of honey pereeagoma@gmail.com 


Plate 7.5 — Male and female specimens of the living fossils, 
horse shoe crabs popularly known as King crabs. 


Plate 7.6 - Mass nesting (Amibada) of ollve ridleys at Gahirmatha. 
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Plate 9 1 — Fishing vessels illegally parked in a tidal creek - 
dense mangroves are in the background. 


Plate 9.2 — Collection and transportation of firewood 


by refugees from mangrove forest. 
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Plate 9.3 ~ Mangrove woods being selzed from a thatched house. 


Plate 9.4 ~ Selzed timber, wildlife skins and horns at Dangmal. 


Plate 10.1 — Mangroves : Livelihood for coastal communities. 


Plate 10.2 — Walkway through a mangrove forest near Ekakula. 
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Plate 10.3 — Watch tower in a mangrove forest in Bhitarkanika Forest Block. 


Plate 10.4 -— Shooting Tower In Bhitarkanlka constructed by ex-ruler. 
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Plate 10.6 — Traditional fishing In wind driyen country, boatin@gmail.com 


CHAPTER -— VIII 


DEMOGRAPHIC CONNOTATIONS 


We have discussed earlier briefly about sudden demographic 
explosion in Bhitarkanika and neighbouring mangrove areas in 
districts of Bhadrakh and Jagatsinghpur in a particular period of 
time. In fact, most of the woes of this area can be traced back to 
this and in order to have an idea about the issues involved, it is 
pertinent to go back to the demographic profile of this region. In 
1911, the population of Rajnagar Police Station of old Cuttack 
district was 30,891 and it showed normal! growth pattern upto 
1951. This is clear in the table 8.1 shown below : 


Table - 8.1 POPULATION STATISTICS OF VILLAGES OF 
RAJNAGAR POLICE STATION 


SL. NO. | YEAR POPULATION 
MALE FEMALE 


TOTAL 


Not available 30,891 
Not available 31,057 
16232 | 17123 | 33,335 
Not available 37329 


38148 19269 38148 


Source : Bihar & Orissa Gazetteers, Cuttack by L.S.S. O' Malley, 
1SS Superintendent, Govt. Printing Press, Bihar anc 
Orissa, Patna 1933; and census reports. 


After merger of the Kanika state with the state of Orissa, 
the population has shown sudden rise. If we look at population of 
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some of the important villages in the sanctuary area, the trend 
becomes clear. For example, Talchua village had just one 
household in 1951 with a population of 5 but in 1961 census the 
village had 280 households with a population of 1402. The village 
of Rangani had a population of 2 10 in 6 households during 1951 
whereas in 1961 the population rose to 1947 in 388 households. 
Village Gopaljewpatna had just one household in 1951 with only 
two persons residing there but in 1961, the village had 388 
households and 1947 persons lived there. Similar trend is noticed 
in villages of Harinpokhari, Khamarsahi, Dangmal, Baghua, etc. 
Table 8.4 makes it clear that the areas close to the mangroves 
and the coast showed faster growth patterns whereas areas close 
to Rajnagar showed almost normal population growth. 


Present Rajnagar Block consists of 7 Revenue Inspection 
Circles having 307 villages. Most of these villages were not there 
during the merger days and the table showing population figures 
(Table 8.4) indicates that several villages have been formed after 
heavy influx from East Bengal and West Bengal. All these 
villages have been allotted a revenue village number which is 
shown in Table 8.3. 


Table - 8.2 NUMBER OF VILLAGES IN DIFFERENT 
REVENUE INSPECTION (R.I.) CIRCLES 
OF RAJNAGAR BLOCK. 


VILLAGES OF RAJNAGAR BLOCK 


SI. No. Name of R.l. Circle No. of villages 
1. Gupti 40 
2. Bhitargada 76 
3. Rajnagar 76 
4. Righagarh 39 
5. Rangani 20 
6. Taichua 16 
7: Keradagarh 40 
Tota! 307 
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GROWTH PATTERNS AND 
DESTRUCTION OF MANGROVES 


It is clear from the Table 8.1 and 8.4 that the villages inside 
Bhitarkanika Sanctuary showed unprecedented increase between 
1951 and 1961. Such a situation is attributed to heavy influx of 
refugees from East Benga! and West Bengal. These refugees 
started clearing surrounding mangrove areas for hutments and 
paddy cultivation. Most of the damage was witnessed in one of 
the best mangrove areas between Talachua and Patasala River 
mouth and around the villages of Dangamal, Nalitatapatia, 
Righagarh etc. A number or new villages were formed during 
different Revenue Settlement Operations. The situation was no 
different in prime mangrove areas of Jamboo and Kharnasi in 
Mahandi Delta area. A large chunk of mangroves were cleared 
and converted into paddy fields in Jamboo and Mahanadi delta 
area. Natural water flow was obstructed by blocking the creeks, 
thus changing the microclimate of the area for ever. 


The decline in population of some of the villages in 1971 
census is due to following factors :- 


(i) formation of new revenue villages in unsurveyed areas. 


(ii) death and destruction caused during cyclones 1967, 1968 
and 1971. 


The Cyclone in 1971 was very severe and took a heavy toll 
of human population and property. The areas near Satabhaya 
along the coast and between Talachua and Patasala River mouth 
were badly affected and five villages were completely washed 
out. But there was also heavy damage to the population of 
refugees in Jamboo and Kharnasi areas. Due to clearing of dense 
mangroves from these areas, the shelterbelt disappeared and 
cyclonic winds and tidal surges inflicted heavy damage in these 
areas. Human memory being so short, in the name of 
rehabilitation some more virgin mangrove areas were cleared 
even from near the sea coast. Some of the areas cleared earlier 
in Jamboo and Khamasi areas were converted into aquaculture 
farms. It is after this, Bhitarkanika was declared as a sanctuary 
under Wildlife (Protection) Act to protect the remaining 
mangroves and the wildlife. 
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The creation of new villages and settlement of rights after 
the declaration of sanctuary needs to be discussed. Under the 
law no new rights can be settled in the sanctuary area but a large 
number or villages have been created till 1994-95 with scant 
regard to the Wildlife Act and Forest (conservation) Act, 1980. 
Tahasildar of Rajnagar issued lease orders on forest land even 
in 1994 and this stopped when legal action was contemplated 
against him by Forest Department. As per law, the creation of 
villages in the sanctuary limits is illegal and thus has to be taken 
into account during the finalisation of rights in the sanctuary. Till 
this volume went into print, the District Collector had initiated the 
process of determination of rights on the instructions of Supreme 
Court of India but we have to wait and watch since this will have 
a serious impact on the future of the sanctuary. 


Table - 8.3 NAMES OF VILLAGES IN DIFFERENT 
REVENUE CIRCLES OF RAJNAGAR BLOCK 


(A) GUPTI R.I. CIRCLE 


S.L. NAME OF VILLAGE No. S.L. NAME OF VILLAGE No. 
No. VILLAGE/ Mouza No. VILLAGE/ Mouza 
1. Laxmi Prasad 198 2. Mohanpur 325 
3. Saheb Nagar 324 4. Kanakpur 200 
5. Nachhipada 129 6. Barahipur 296 
7. Sadanandpur 301 8. Kanafulia 185 
9. Naranagada 199 10. Habali chintamanipur 315 
11. Sana Gopalpur 207 12. Kadua Nasi 318 
13. Purusottampur 231 14. Bada Gahirmatha 293 
15. Adbhutia 314 16. Dhobeigada 187 
17. Tentuliakolha 300 18. Baliora 201 
19. Dantiapada 299 20. Rabindra palli 297 
21. Balabhadrapur 223 22. Sanagahirmatha 292 
23. Junus Nagar 232 24. Magar kandha 298 
25. Raj Rajeswaripur 203 26. Krushna priyapur 202 
27. Gupti 220 28. Padanalavpatna 177 
29. Singadapal 204 30. Satabhaya 295 
31. Debendra Narayanpur 222 32. Kanhupur 306 
33. Gopalpur . 206 34. Govindpur 305 
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35. Banbiharipur 221 36. Hariharapur 205 
36/1Paramanandapur 326 37. Gadadharpur 197 
38. Ajagarpatia - 39. Bagapatia - 


40. Bagapatia (North) 225 
ନ (B) BHITARGADA R. 1. CIRCLE 


S.L. NAME OF VILLAGE No. S.L. NAME OF VILLAGE No. 
No. VILLAGE! Mouza No. VILLAGE/ Mouza 
1. Kathuaganda 184 2. Khandiora 182 
3. Nepuria 18 4. Hansua 17 

5. Bishnupada 191 6. UgalaSendha 189 
7. Baruna 19 8. Jhadakata 34 

9. Guhalakani 163 10. Mayakani 158 
11. Badhinakolha 193 12. Khunta kani 25 

13. Mali Parida 169 14. Bramhani kolha 192 
15. Junupangra 172 16. Amarapani 22 

17. Nala jori 213 18. Bhata Sahi 170 
19. Hansina 14 20. Kendukolha 209 
21. Baunsakani 23 22. Badakuji 153 
23. Bhadia 164 24. Kusunpur 27 

25. Gambha sekhar 179 26. Jhadapada 44 

27. Nua Pokhari 173 28. Dera 156 
29. Balarampur 214 30. Khamar sahi 162 
31. Bimisi Nagar 210 32. Chadadia 36 

33. Jadu Chandrapur 35 34. Laxminarayanpur 167 
35. Nuagaon 33 36. Nathapur 160 
37. Kaetha 175 38. Jagannathpur 13 

39. Kathapokhari 181 40. Paripangara 157 
41. Baharagada 166 42. Chandrasekhar 171 
43. Chri pokharia 190 44. Chandi Baunsamuli 165 
45. Paschim bheda 168 46. Sribantarpur 128 
47. Bhetakolha 288 48. Baunsagada 176 
49. Badapal 212 50. Dibakarpur 216 
51. Sankar Nath peta 211 52. Amba ora 196 
53. Badhi 180 54. Sendhakani 188 
55. Padmalavpur 215 56. Nuagaon 21 

57. Nuagaon 183 58. Chinchiri 178 
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. Gokhani 

. Hatiagadi 

. Nodha Basanta 
. Madhupur 

. Kandira 

. Jhinkiria 

. Bhitargada 

. Bedhuna kolha 
. Loknath prasad 
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- 60. 
62. 
64. 
66. 

. Chakamanpur 

. Handiagada 

. Gopinathpur 

. Dakhina Bheda 

. Mangalpur 


Dholamira 
Arjunapur 
Gotha kolha 
Silapokhari 


(C) RAJNAGAR R.l. CIRCLE 


. NAMEOF VILLAGE No. Su. 
. VILLAGE/ Mouza No. 
Arakh diha 212 2. 
Bikeikani 146 4. 
Bagha Taila 43 6. 
Sundaripal 132 8. 
Tamukia 99 10 
. Harishpur 135 12 
. Tetela katha 92 14 
. Koilipur 107 16 
. Khirakota 91 18 
. Basantapur 102 20 
. Barunei 526 22 
. Taradeipur 104 24 
. Benudharpur 39 26 
. Junu panga 147 28 
. Kadalichua 131 30 
. Barhapur 105 32 
. Gaon Kalupada 95 34 
., Jaudia 149 36 
. Kanhupur 306 38 
. Endulapur 154 40 
. Bhelsari 139 42 
. Pokharia 120 44 
. Chakradharpur 126 46 


NAME OF 
VILLAGE/ 


Kila kelupada 
Kanhua 
Kankadia 
Isani palla 


. Tiara 

. Dattapur 

. Praharajpur 
. Joginath 

. Bagha dia 

. Lunia 

. Sanakuji 

. Prasanapur 
. Teisi Mouza 
. Tarapada 

. Chitta kotha 
. Aakarpada 

. Dhagua 

. Rajagada 

. Mangarajpur 
. Balarampur 
. Khandamara 
. Badapalli 

. Bramhma Sahi 


28 
219 
16 
195 


VILLAGE No. 
Mouza 
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47. Dhaneswarpur 113 48. Mahirasura 116 
49. Badapala 100 50. Baragudi Danda 86 
51. Badakota 90 52. Mahuhi 38 
53. Sukadevpur 124 54. Bindha Naukana 129 
55. Kurunti 121 56. Malia Buda 41 
57. Bada Maricha Palli 101 58. Jayepur 110 
59. Inkiria 180 60. Hatina 155 
61. Kani 40 62. Bandhapur 140 
63. Badhua 123 64. Guludia 115 
65. Kerada Sahi 97 66. Tala pata 141 
67. Barunipalla 96 68. Bada Naukana 28 
69. Gobardhanpur 108 70. Mana pada 119 
71. Pentha 142 72. Sana ora 85 
73. Rajnagar 87 74. Gohipur 137 
75. Karanjia 136 76. kanhupur 135 


(D) RIGHAGARH R.l. CIRCLE 


S.L. NAME OF VILLAGE No. S.L. NAME OF VILLAGE No. 
No. VILLAGE/ Mouza No. VILLAGE/ Mouza 
1. Sarad prasad 244 2. Nuakhunta 4 

3. Sailendra Nagar 258 4. Sana Gokhani 235 
5. Pinchhapatia 248 6. Bhitarkanika 284 
7. Pitanda 3 8. Paramanandapur 326 
9. Kamalpur 245 10. Bankual 254 
11. Panchupali 6 12. Paramanandapur 240 
13. Silapokhari 5 14. Krushna Nagar 256 
15. Righa gada 237 16. Kanaka Nagar 257 
17. Madhupur 1 18. Gobindpur 241 
19. Rama Chandrapur 12 20. Dighi 2 

21. Trilochanpur 246 22. Ragadapatia 242 
23. Nalitapatia 243 24. Baghua 255 
25. Padmalavpur 7 26. Khamar Sahi 250 
27. Rajbijaya Nagar 234 28. Subamapur 247 
29. Gadiamula 9 30. Bada Adia 249 
31. Balarampur 10 32. Dangmal 251 
33. Iswarpur 236 34. Durgaprasad 252 
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35. Daruora 11 36. Nuagan 8 
37. Rajendra narayanpur 239 38. Hansuadia 15 
39. New Rajendranarayanpur 


(E) RANGANI R.l. CIRCLE 


rrr nes 
S.L. NAME OF VILLAGE No. S.L. NAME OF VILLAGE No. 


No. VILLAGE/ Mouza No. VILLAGE/ Mouzda 
i TO MOU 
1. Gumura 226 2. Rangani 277 
3. Balungapatia 229 4. Harina pokhari 278 
5. Ananta Keshari 286 6. Sourendrapur 286 
7. Dalei Sahi 285 8. Sallendra Narayanpur 277 
9. Sar Rajendrapur 288 10. Narayanpur 276 
11. Glriapahi 284 12. Amarabati 281 
13. Ahirajpur 289 14. Pravati 290 
15. Chanarkolha 279 16. Garta 282 
17. Banapal 287 18. Keruanpal 283 


19. Gopaljew patana 228 20. Pataparia 
(F) TALCHUA R.l. CIRCLE 


rr ns 
S.L. NAME OF VILLAGE No. S.L. NAME OF VILLAGE No. 


No. VILLAGE/ Mouza No. VILLAGE/ Mouza 
rr OME AOE Mouza 
1. Sikarpahi 273 2. Rajeswari Nagar 259 
3. Talchua 272 4. Rajendra nagar 260 
5. Sailendra Swar 266 6. Vanjaprasad 265 
7. Khasmunda 267 8. Jyoti prasad 263 
9. Birabhanjapur 262 10. Rajpatna 264 
11. Bagharmari 271 12. Udyan 268 
13. Radhamalipur 270 14. Manjulapali 269 
15. Tikayatnagar 261 16. Bhekta - 


(G) KERERAGARH R.l. CIRCLE 


a i 
S.L. NAMEOF VILLAGENo. SLL. NAME OF VILLAGE No. 


No. VILLAGE/ Mouza No. VILLAGE/ Mouza 
te N06 VM ELAOE/ Mouza 
1. Kalkana 62 2. Manikhanda 57 
3. Bandhapatna 65 4. Nurugan 82 
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Garjanpur 
Ostia 
Kuazori 


. Naladia 

, Sana Olara 
. Matia 

. Nagada 

. Balabhadraprasad 
, Khandupada 
. Gobindpur 

. Firic Dandi 

. Santhapada 
. Dhandia 

. Pancheswar 
. Kusallo 

. Chakibanka 
. Rajpur 

. Tangan Talla 


83 
64 
81 
61 
76 
46 
63 
55 
79 


Bandhapada 
Belpaldia 


. Madhupur 

. Baradia 

. Dakhini Dandi 
, Chandanpur 

. S.B. Gopalpur 
. Bhagabanpur 
. Kereragarh 

. Belpal 

. Balisahipatna 
. Bada Olara 

. Jaganathpur 

. Jaganathpur 

. Bhatapara 

. Balikana 

. Padini 

. Madhyapada 
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CHAPTER - IX 
LEGAL PROVISIONS 


Forests and wildlife in Kanika Zamindari area have 
traditionally been managed under the local rules prescribed by 
the local rulers from time to time. After the merger, the area was 
governed under Indian Forest Act and a number of other 
legislations enacted from time to time. Strategic location of the 
area has brought it under a number of special laws like the Orissa 
Marine Fishing Regulation Act (1982), Coastal Regulation zone 
Guidelines under Environment (Protection) Act, 1986, and a 
number of revenue laws. Before we have a close look at the 
issues involved in management of Bhitarkanika it will be pertinent 
to go through certain important provisions of these laws to have 
a better appreciation of problems being faced by the 
administration in day-to-day management. 


LAWS BEFORE MERGER OF KANIKA STATE : 


Before 1952, the forests were governed under 'KANIKA RAJ 
JUNGLE MAHAL NIYAMABALI' meaning Rules for management 
of Kanika Jungles. The notification issued by Mr. Gopal Prasad 
Das, Dewan of Kanika Raj is in Onya and an English translation 
has been annexed as annexure-l. It has the list of protected forest 
blocks (Tables 2.1 and 2.2) and vanous prescnptions for public 
use of forest produce were incorporated specifying the rates 
against different use. 


These rules served well so far as protection of mangroves 
was concerned. Certain blocks were totally restricted and 
poaching of animals was under stnict control. The Ruler used to 
shoot the animals. Remains of a shooting tower are still there 
inside the Bhitarkanika Forest Block. 
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LAWS AFTER THE MERGER : 


During merger there was a brief transition penod when there 
was a sort of vaccye A large chunk of forest lands were leased 
to the migrants by ine ex-ruler. This continued till late 80's when 
some of the surviving officers of the ex-state kept on issuing back 
dated lease papers as a result of which people are claiming their 
tittle on the land and a number of cases are still being brought 
before different civil courts. 


Some of the laws in India were enacted even before the 
merger but were not applicable to this area. Important provisions 
of these acts are discussed below : 


1. ‘Indian Forest Act, 1927. 


This Act was enacted on 21st September, 1927 to 
consolidate the law relating to forests, the transit of forest produce 
and the duty leviable on timber and other forest produce. In the 
above act, Chapter || deals with the whole process of declaration 
of Reserved Forest and the acts that are prohibited in such 
forests in sections 3 to 27. Chapter Il deals with the Village 
Forests and Chapter IV deals with the Protected Forests. Section 
29 to 33 deal with the process of declaration of Notifications 
issued under section 30. Chapter V deals with the control over 
forests and lands not being the property of Government. Chapter 
VI and Vil have the provisions for imposing duty on timber and 
other forest produce and controlling their transit. Chapter-IX has 
important provisions regarding seizure of property therein. 
Recently, specific guidelines for confiscation of vehicles, tools 
and weapons involved in the offence have been added. Powers 
to compound minor offences have been dealt with in this chapter. 


This act has been adopted by all the states and rules have 
been framed as per the requirements. In the State of Orissa, the 
Onssa Forest Act has been enacted and it applies to Bhitarkanika 
area also. 


2. Wildlife (Protection) Act, 1972. 


This act received the assent of the President of India on 19th 
September, 1972 and is one of the important steps taken by 
Government of india for protection of wildlife. It has undergone 
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certain modifications from time to time. Main features of this Act 
are : 


Chapter || deats with prohibition of animals mentioned in 
schedules {, {l, Ill and IV. It also deals with grant of hunting 
permits under special circumstances. 


Chapter IV deals with the process of declaration of Sanctuary, 
National Park and Closed areas, settlement of rights inside the 
sanctuary, restrictions on entry in the sanctuary and other 
controls. There is a ban on accrual of rights in the sanctuary 
area after formal proclamation under section 18 is issued. In 
Bhitarkanika this provision has been given a go a number of 
times and outsiders have acquired fresh nights and a number 
of new villages have been created after the 1975 declaration. 


Under section 35, Central Government can declare certain 
areas as National Parks. Chapter IV-A paves the way for 
formation of Central Zoo Authority and includes the guidelines 
and standards to be followed for management of zoos in the 
country. 


Chapter V is an important chapter dealing in trade or commerce 
in Wild Animals, Animal articles and trophies and includes 
guidelines for trade in certain wildlife articles. Those who deal 
in wildlife articles are supposed to take permission from Chief- 
Wildlife Warden of the state and submit the returns. 


Chapter VI is the most important chapter dealing with crime 
control and investigation. Section 50 gives powers to the 
officers for entry, search, arrest and detention, if any violation 
of the provisions of this act are noticed. It also gives immunity 
to the officers for certain actions done in good faith. 


Section 51 and 52 provides for punishment for any offence 
against the animals mentioned in the schedules. Section 54 gives 
the officers powers for compounding certain offences. 


In case of Bhitarkanika, Hon'ble High Court of Orissa has 
instructed the Government to make the provisions more stringent 
So as to check the poaching of seaturtles by providing for 
confiscation of the trawlers, boats, nets, etc. involved in poaching 
and illegal fishing. The Court has also directed to evict all the 
encroachers from the sanctuary area besides declaring ali the 
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rivers and creeks referred as forests. It is pertinent to mention 
here that the rights granted to people after declaration of 
sanctuary have to be cancelled during fina! notification. 


3. The Forest (conservation) Act, 1980 : 


This Is a landmark piece of legislation In the history of 
Nature conservation In Indla and was enacted at a time when 
developmental! activities were taking a heavy toll on the natural 
resources by diverting large chunks of forest land. This imposes 
strict restriction on the diversion of forest land for non-forest 
purpose without the prior approval of the Central Government 
and provides for raising compensatory afforestation on equivalent 
non-forest land. AS a result, the diversion of forest land for 
developmental activities has slowed down. In Bhitarkanika, 
incidents of leasing of forest land by local Revenue Authorities 
were observed till 1994 and after action was initiated against the 
erring officials, the process has come to a halt. 


4. The Orissa Marine Fishing Regulation Act, 1982 


This Act provides for the regulation of fishing in the sea 
along the coast of Orissa state. Chapter II of the act deals with 
the regulation of fishing and lays down restrictions in specified 
areas. Chapter II! prescribes for penalties to be imposed for 
violation of the prescribed regulations. Section 14 empowers the 
authorised officer to enter and search a vessel if he has reason 
to believe that the vessel is used in contravention of any of the 
provisions of this Act and such a vessel can be impounded and 
any fish found in it can be seized. Section 17 provides for 
imposing penalties after holding an enquiry. There is a provision 
for appeal to the appropriate Appellate Board. 


Section 24 provides for making rules for carrying out the 
provisions of this Act . Government of Orissa notified the rules 
in 1983 known as ‘The Orissa Marine Fisting Regulation Rules, 
1983' for better implementation of the Act. 


SALIENT FEATURES OF THESE RULES ARE LISTED BELOW : 


i. Registration of fishing vessels and grant of licence to the 
owners by the authorised officer. 
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Vi. 


The authorised officer, after making enquiry under Sub- 
section(3) of the section 6 shall issue licence for the vessel 
and in case of renewal, he shall only give a renewal certificate 
on the sald licence indicating the perlod of extension. In case 
any of the conditions Is violated by any of the fishing vessels, 
the authorlsed officer may suspend or cancel the licence of 
the sald vessel and report the matter to Adjudicating Officer 
immediately. 


The authorised officer will prepare the seizure list and send a 
copy of the same to the Adjudicating Officer and the owner of 
the said vessel within 3 days from the date of impounding the 
vessel. 


. The Adjudicating Officer on receipt under section 16(i) shall 


issue notices to the parties and dispose the seized produce. 


. Non-mechanised traditional fishing crafts shall operate freely 


up to five kilometres from the shore and in no case any other 
type of mechanised fishing vessels shall be allowed to operate 
in this zone. 


Mechanised fishing vessels up to fifteen metres of length shall 
be allowed to operate beyond five kilometres limit from the 
coast. 


vii.In no case any fishing vessel is allowed to operate beyond 


twenty four nautical miles from the shore. 


viii. No vessel is ordinarily allowed to interchange the base 


5. 


without permission of the concerned authorised officer. 


, Divisional Forest Officer of Mangrove Forest Division, 


Rajnagar and Assistant Conservator of Forests have been 
declared Authorised Officers under this Act. 


. Restrictions have been imposed on fishing in 20 kilometres 


seaward radius from Gahirmatha Coast as will as Devi river 
mouth and magarmukh to Rushikulya river mouth. 


The Environment (Protection) Act, 1986 


This Act provides for the protection ‘and improvement of 


environment and for matters connected therewith. It empowers 
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the Centra! Government to take necessary measures for 
protecting and improving the quality of the environment and 
preventing, controlling and abating environmental pollution. There 
is a provision for making rules to implement the Act. In 
Bhitarkanika this Act is of great significance since all the coastal 
stretches are declared as Coastal Regulation Zone (CRZ) and 
activities in this zone are regulated vide the notification issued 
by the Ministry of Environment & Forests in 1991. 


The coastal stretches of seas, bays, estuaries, creeks, rivers 
and backwaters which are influenced by tidal action (in the 
landward side) up to 500 metres from the High Tide Line (HTL) 
and the land between the Low Tide Line (LTL) and the HTL are 
declared as Coastal Regulation Zone and imposes a number of 
restrictions. Some of them are as follows : 


i. Setting up of new industries and expansion of existing 
industries, except those directly related to water front or 
directly needing foreshore facilities. 


ii. Manufacture or handling or storage or disposal of hazardous 
substances. 


Setting up and expansion of fish processing units including 
warehousing. 


iv. Land reclamation, bunding or disturbing the natural course of 
Sea water with similar obstructions, except those required for 
control of coastal erosion and maintenance or clearing of 
waterways, channels and ports and for prevention of sand bars 
and also except for tidal regulators, storm water drains and 
structures for prevention of salinity ingress and for sweet water 
discharge. 


v. Mining of sand, rocks and other substrata materials, except 
those rare minerals not available outside the CRZ areas. 


vi. 


Harvesting or drawal of ground water and construction of 
mechanisms therefor within 200 m of HTL. 


vii.Construction activities in ecologically sensitive areas 


viii. Any construction activity between the Low Tide Line and High 
Tide Line except facilities for carrying treated effluents and 
waste water discharges into sea. 
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THE CRZ AREA IS CLASSIFIED INTO THREE CATEGORIES: 
Category | (CRZ |) 


Areas that are ecologically sensitive and important, such as 
national parks, marine parks, sanctuaries. reserve forests, wildlife 
habitats, mangroves, corals, coral reefs, areas close to breeding 
and spawning grounds of fish and other marine life, areas of 
outstanding natural beauty, historically, heritage areas, areas rich 
in genetic diversity, etc. 


CRZ I: 


The areas that have already been developed upto close to 
the shoreline. 


CRZ III: 


Areas that are relatively undisturbed and those which do not 
belong to either category- | or II. These include coastal zone in 
the rural areas (developed and undeveloped) and also areas 
within Municipal limits or in other legally designated urban areas 
which are not substantially built up. 


CRZ IV: 


Coastal stretches in the Andaman & Nicobar, Lakshadweep 
and small Islands, except those designated as CRZ-l, CRZ-Il, or 
CRZ-I. 


In subsequent modifications in 1994, the High Tide Line has 
been defined as "the line on the reaches during the spring tide 
and shall be demarcated uniformly in all parts of the country by 
the demarcating authority". The distance from the HTL shall apply 
to both sides in the case of rivers, creeks and back waters and 
may be modified on a case by case basis for reasons to be 
recorded while preparing the Coastal Zone Management Plans. 
However, this distance shall not be less than 50 metres on the 
width of the creek, river or back water whichever is tess. The 
distance upto which development along rivers, creeks and back 
waters is to be regulated shall be govemed by the distance upto 
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which the tidal effect of sea Is experienced in rivers, creeks and 
backwaters as the case may be, and should be clearly identified 
In the Coastal Zone Management Plan. 


These provisions are very important for management of the 
Bhitarkanika Sanctuary since a number of developmental 
activities like construction of fish landing stations, aquaculture 
farms, etc., are coming up right on the coast. 


8. Revenue Laws : 


A number of Revenue rules and acts are applicable but one 
of the most important ones Is regarding the change In land use 
pattem. There Is a rising tendency for converting agricultural land 
Into aquaculture ponds. This provision has to be enforced strictly. 


We wil! discuss the way the above Acts are being flouted in 
the sanctuary while discussing the management issues. 
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MANAGEMENT ISSUES 


Fisher's nets and logger's saws may directly Impoverish tocal 
ecosystems, but most blologlcat losses have root causes far away, 
In long-settled farmlands and urban areas where diversity Is 
seldom a concern. These peopled landscapes have lost much of 
their biological wealth, but what remains is still important to their 
continued functioning and livability. One of the reasons blological 
diversity is so threatened is that urban dwellers have little 
experience of the nature and less understanding of its importance. 
Restoring nature where people live — reestablishing a personal link 
with the living world is necessary if we are to save it. 


For the past century, nature conservation efforts have 
focused on the protection of habitats in parks and other reserves. 
Today there are about 7000 nationally protected areas in the 
world, covering about 65 million hectares, which is 4.9 percent 
of the earth's land surface. A country like India which supports 
the largest democracy in the worid and where about 15 percent 
of the wortd's human population is struggling to survive on less 
than 2 percent of the world's land, it is here that the natural living 
resource base is under the severest stress. 


Forest legislation in India was introduced with enactment of 
the Indian Forest Act 1865. In 1927, a more comprehensive 
Indian Forest Act was adopted, which is in vogue even now. But 
with the announcement of the National Forest Policy in 1952, a 
number of states framed their own Acts and Rules to suit the 
local area specific needs. In 1950, specific references to the need 
of protecting the natural environment were incorporated in the 
constitution of india. The constitution lays down in the section on 
the Directive Principles of State Policy the following duties and 
responsibilities for the State ana the Citizen : 
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ARTICLE 48 STATES THAT: 


"The state shall endeavour to protect and improve the 
environment and to safeguard the forests and wildlife of the 
country.” 


ARTICLE 51-A STATES THAT: 


"It shall be the duty of every citizen of india.....(g) to protect 
and improve the natural environment, including forests, lakes, 
rivers and wildlife and to have compassion for living creatures." 


in 1972, the Wildlife (Protection) Act was enacted for the 
first time by the parliament to give emphasis to the protection of 
the wildlife and in 1976, the subjects of 'Forests' and ‘Protection 
of Wild Animals and Birds' were transferred from list-II (State list) 
to list Ill (Concurrent list) of the Constitution of India. This was a 
major initiative on the part of the Central Government for 
protection of wilderness. When all these measures were being 
taken for better protection of wildlife habitats, mangroves of 
Bhitarkanika experienced one of the worst plunders of the natural 
wealth in the coastal ecosystems. Thousands of hectares of 
mangrove forests were cleared for agriculture and rehabilitation 
of refugees from Bengal. During the transition period when 
Kanika Zamindarl was handed over to the Government of Orissa 
most of the management issues that Bhitarkanika is beset with 
now, started propping up. 


Important management issues having significant impact on 
the Bhitarkanika sanctuary are listed below : 


FISHING : 


Most of the population depends on the net-work of creeks 
spread inside the sanctuary besides fishing in the highsea. 


Creek and River Fishing : 


Mangrove ecosystem supports a variety of fishes both 
resident and migratory. Population in and around the sanctuary 
depends on fishing in the rivers and creeks. They use locally 
made boats called ‘dingi’ for spreading their nets. But with 
changing times the better quality nets are being introduced. In 
narrow creeks, when the tide starts receding the nets are spread 
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to get the catch whereas in wider creeks like Khola, Dangamal, 
and Gupti the fishermen use hand nets and try to catch whatever 
they can. However, in Pathasala niver leading to Gahirmatha 
beach bigger nets are put in place using buoys thus obstructing 
the route of migratory fishes, brackish waterturties and crocodiles. 


Forest Department regulates the movement of boats by 
registering the country boats and issuing a pass locally called 
'mangipass' after collecting a fixed sum depending upon the type 
of boats used and also issue fishing peronits in selective areas 
depending upon the type of nets used by the small time 
fishermen. Such a pass is usually issued on an annual basis. In 
certain areas like Baunsagarh river, Krushnapriyapur where there 
are a number of narrow creeks, local panchayats auction fishing 
rights annually, though without any legal sanction. They resort to 
virtual closure of creeks for fishing in Bagapatia area near Gupti. 
The local population when venture into these creeks for fishing, 
are often attacked by crocodiles. 


Fishing in high sea : 


The Orissa Coast extending over a stretch of 480 kms. 
provides an opportunity for fisherman to utilise vast marine 
resources for the development of a poor state like Orissa. There 
are about 329 fishing’ villages all along the coast having a 
population of about 1.50 lakhs. Out of 20815 marine fishermen 
households 58 percent are in Balasore district where 23 out of 
62 fishlanding stations are also located. An estimate of fishermen 
actually engaged in fishing puts the number as 50,207. 


There are about 2978 mechanised boats operating in Orissa 
the details of which are shown in Table 10.2. There are 12810 
traditional crafts besides large number of catamarans. Besides 
this there is a large number of fishing trawlers operating along 
the Orissa coast from the bases situated in the neighbouring 
states of West Bengal and Andhra Pradesh. It is this large floating 
number of trawlers and the trawlers operating from different fish- 
landing stations along Orissa Coast, that leads to large scale 
mortality of the olive ridleys. The turtles often get trapped in the 
gillinets and subsequently fall prey to fishermen's knife and get 
washed to the shore telling a sad tale of cruelty committed by 
man on these harmless creatures. 
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Table-10.2 : DISTRICT-WISE OPERATION OF MECHANISED 
FISHING BOATS 
{source : Directorate of Fisheries, Govt. of Orissa.} 


TYPE OF BOAT NAME OF DISTRICT 
Balasore Kendrapara Purr Ganjam TOTAL 


+ + 

Bhadrakh Jagatsingpur 
Wooden Trawlers 125 273 60 NIL 458 
Gil! Netters 601 32 NIL NIL 633 
Motorised 
Country Boats 718 752 315 57 1842 
F.F.P. 
Catamaarans. NL 20 25 NL 45 
TOTAL 1444 1077 400 57 2978 


It is pertinent to mention here that it is not the small-time 
fishermen who earns his livelihood by using his country boat or 
catamaran, that causes large scale mortality of turtles but it is 
the powerful elite among fishermen owning big trawlers that 
signal the death-knell for the gravid females travelling thousands 
of nautical miles in search for a safe nesting ground. These 
trawlers violate the laws and rules by resorting to : 


a) trawling in the other-wise restricted zone i.e. within 10 
kilometers from the coast under Orissa Marine Fishing Regulation 
Act 1982 and Orissa Marine Fishing Regulation Rules, 1983. 


b) fishing in this zone in the breeding season of the turtles. 


¢) fishing in the 20kms. radius of Gahirmatha coast that has 
been declared as marine sanctuary as well as 'No fishing zone'. 


d) using the monofilament and muttifilament gilinets without 
any restriction on their number and size of nets usually the longth 
of these nets are more their one kilometer. 


e) capturing the turtles and smuggling them to Calcutta 
where there is huge demand for turtle meat. 
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Uncontrolled trawling in the otherwise restricted zone has 
caused heavy decline in catch for the small-time fishermen. This 
is often perpetuated by almost no enforcement by the Fisheries 
Department as they are ill-equipped and even if the trawlers are 
apprehended, they often get away with small fine. Large scale 
disturbance in the shallow waters has led to decline in confidence 
leve! of olive ridleys and as a result there has been no arribada 
on Gahirmatha for the last two seasons. This has evoked 
vociferous protests from all over the world since Gahirmatha Is 
one of the Natura! Heritage sites. A look at the mortality figures 
indicate that there is no steep rise but skipping of mass-nesting 
all along the Orissa coast is an alarming situation that needs 
immediate attention from the Government of Orissa, Govemment 
of India and non-Governmental Organisations working in this 
sector. In 1998 nesting season, more than 4,000 turtles were 
killed along Devi coast and more than 2,500 turtles were killed 
along the Konark coast itself because of unrestricted trawling. 
The trend indicates that when Gahirmatha coast is not found 
suitable, the ridleys turn southwards in search of fresh nesting 
grounds and encounter hostile Paradeep coast, Devi river mouth 
and finally fall prey to the fishing nets before reaching the third 
mass-nesting ground at Rushikulya river mouth. The situation is 
taking alarming proportions due to poor iInfra-structure for 
enforcement with the State Forest Department and increasing 
greed for bigger fish catch on part of the fishermen. 


Govemment of Orissa has already taken steps to protect the 
turtles right from the mating period by promulgating special 
orders prohibiting fishing along the Gahirmatha Coast (20 kms.) 
and Devi river rnouth. and Rushikulya River Mouth (20 kms.) The 
relevant orders and notifications are reproduced as annexures 
appended at the end of this book, but there is lot to be done In 
the area of enforcement of these acts and rules. 


ENCROACHMENT OF FOREST LAND : 


Bhitarkanika like other fertile mangrove swamps the world 
over, has suffered at the hands of encroachers. This area has 
experienced heavy influx of migrants from Benga! and before 
abolition of zamindari large tracts of mangroves were leased to 
the migrants for agriculture. As a result mangrove forests came 
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under heavy biotic pressure. A large number of villages were 
created in a short period of time and the influx of people is still 
on, though slowly. The agricultural lands in certain areas in 
Mahanadi Delta were later converted into Prawn-culture farms 
and this has caused heavy degradation of the bio-diversity in the 
area. 


In the encroached lands the tidal inundation is blocked by 
plugging the creeks with earthen bunds. This starves the 
mangrove vegetation of the tidal water and finally the area is 
wiped of the natural vegetation. The problem of encroachment is 
very severe in Mahanadi delta where the encroachers have filed 
Title Suits in different courts and are holiding on to precious land 
through judicial interventions. In Bhitarkanika, outsiders started 
buying land right on the Gahirmatha coast and near Gupti and 
converted the agriculture land into prawn farms. Latest position 
of these encroachments in Bhitarkanika and neighbounng forest 
blocks is indicated in the Table 10.5. 


Most of the areas under prawn culture are outside the 
sanctuary boundary but a number of influential people have 
started buying private land along the coast and along the creeks 
and convert the same to aquaculture farms. The situation is 
serious in the Satabhaya coast where a portion of the turtle 
nesting beach has been sold to private individuals. In Gupti, a 
number of prawn farms have come up close to the forest beat 
house. 


Encroachments in the sanctuary area have two aspects 
clearing of the mangrove areas classified as 'unsurveyed' in the 
records of Revenue Department but classified as ‘forests' in the 
books of former Ruler of the area and subsequently the Forest 
Department of the State, and changing the records of right in 
favour of the encroachers. This started with the influx of refugees 
after merger of the ex-state of Kanika in Orissa. If we compare 
the present status of Kanika area with Orissa Administrative 
Atlas, 1961it is clear that a number of villages were nonexistent 
those days. Most of the flourishing villages like Talachua, 
Rajeshwarinagar, Rangani, Sailendranagar, etc. were small 
hamlets those days and have shown the type of population 
growth not experienced in any other part of the country. This 
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whole process of settlement of refugees has a political undertone 
and most of the refugees from Bangladesh have even been 
included In the voter lists. 


LEGAL POSITION : 


a) Most of the major prawn farms In this area have acquired 
land from various small and marginal land owners and converted 
them Into prawn culture farms. This is prohibited under section 
20 of the Wildlife (Protection) Act, 1972. 


b) Practice of prawn culture within the limits of Bhitarkanika 
sanctuary Is also violative of provisions in section 29, 32 and 33 
of Wildlife (Protection) Act. 


c) As per the coastal area classification and development 
regulations made under the Environment (Protection) Rules, all 
National Parks and Sanctuaries come within the category 1 of 
the Coastal Regulation Zone (CRZ-l). Most of the prawn farms 
have been constructed within the 500 metres of High Tide Line 
or within 50 metres from the tidal creeks, rivers and violate the 
Environment (Protection) Act, 1986. 


The District Collector can take cognizance for these 
violations under his jurisdiction and chairman/Member Secretary, 
State Pollution Controt Board has the jurisdiction all over the 
state. 


d) All the prawn farms which have come up in the 
encroached forest land violate section 2 clause 2 of the Forest 
(Conservation) Act, 1980. 


e) However, those forest areas which have not been notified 
u/s 4, the State Government is yet to enact any Rule u/s 36 or 
37 of the Orissa Forest Act because of which any infringement 
into any such forest land can not be dealt under the Orissa Forest 
Act. 


f) A number of prawn farms have obstructed natural flow of 
creeks, rivers, etc., and which are lawfully used by the public and 
violated section 133 Cr.P.C. 


Besides these a number of other legal provisions have also 
been flouted by these prawn farms. But there are a number of 
constraints in tackling these encroachments. The author (S.K.C) 
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has been involved in the eviction operations carried out In 
Mahanadi Delta and Bhitarkanika sanctuary in 1994-95. Lot of 
hardwork is Involved in dismantling the big earthen bunds 
constructed all along the aquaculture farms. A large number of 
labourers are engaged in the shortest possible time to restore 
the tidal flow of water in these otherwise closed farms. In order 
to accomplish the job soon, explosives are also used to blast 
these bunds thereby saving the amount involved in manual 
labour. Lot of armed Police force is to be mobilised to counter 
any law and order situation in these otherwise remote areas. 
Since the stakes are so high the powerful prawn Mafia resists to 
the hilt their eviction from those areas by exerting all sorts of 
pressures. Besides this, some of the other bottlenecks are listed 
below : 


a) Most of the encroachers have filed title suits in vanous 
courts and have obtained stay orders. They try to prolong the 
legal battle so that they can continue their illegal occupation on 
these lands. 


b) Forest Department without any special advocates to 
defend these cases in the courts, finds it very difficult to keep 
tract and as a result, the results go against the government. 


c) Forest Departrnent is not empowered to cause eviction 
from forest land. The eviction process entails co-ordinatiion 
between three Departments namely Revenue, Police and Forest 
and it is very difficult to sustain the eviction process for a long 
time and in many cases the encroachers reoccupy the areas. 


d) The Mangrove Forest Division that looks after this area 
is grossly understaffed. Most of the forest guards are old and unfit 
to work in the hostile climate. 


In a public interest litigation petition filed by Centre For 
Environmental Law, W.W.F. (I) in the High Court of Orissa, the 
Court has ordered for eviction of all the encroachments from the 
forest lands. This is a landmark order so far as the future of the 
sanctuary and mangrove ecosystem as a whole is concemed. 
Salient features of the judgement are annexed in the end as 
Annexure —. 
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DEMAND FOR TIMBER AND FIREWOOD: 


Final disposal of rights has not been done til! now and the 
core and buffer areas of the sanctuary are yet to be demarcated. 
There are two major linguistic-group of people living in and 
around the sanctuary. The Oriya speaking people live mostly in 
groups whereas the Bengali people are living in scattered hamlets 
where each household has an average of 2 to 3 hectares of land. 
Practically all the households are dependent on forests for 
firewood and timber. Besides there is a strong tendency among 
the people to expand agriculture by encroaching more and more 
forest land. The villages which are entirely dependent on 
mangrove forests for their firewood needs are listed below 
(Table 10.3) : 


Table - 10.3 LIST OF SOME VILLAGES WHICH ARE 
ENTIRELY DEPENDANT ON MANGROVE FORESTS 
OF BHITARKANIKA FOR THEIR FIREWOOD NEEDS. 


SI. Name of the village SI. Name of the village 
No. No. 

1. Dangmal! 2. Badadia 

3. Khamarsahi 4. Nalitapatia 

5. Rajendranarayanpur 6. Paramanandpur 
7. Righagarh 8. Baghua 

9. Krushnanagar 10. Kanaknagar 

11. Sailendranagar 12. Rajeswarinagar 
13. Talchua 14. Tikayat nagar 
15. Bisbhanjpur 16. Jyotiprasad 

17. Rahaspatna 18. Ahirajpur 

19. Baghamari 20. Birbhanjpur 

21. Sailendrasarai 22. Khasmunda 

23. Pravati 24. Bhanjprasad 
25. SarRajendrapur 26. Harinapokhari 
27. Rangani 28. Narayanpur 

29. Kanhupur 30. Satabhaya 

31. Kaitha 32. Pentha 

33. Gunpti 34. Ajagarpatia 

35. Gopaljewpatna 36. Banabiharipur 
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37. Kathuaganda 38. Rajrajeswarpur 
39. Debendranarayanpur 40. Krushnapriyapur. 


The firewood requirement of these villages is met out of the 
mangrove forests besides a part of it being supplemented by the 
agricultural waste, cowdung, Acacia ni/lotica plantations raised 
along the saline embankments. The average fuel used per 
household would be about 14 kg per day out of which 12 kg would 
be in the form of fire wood obtained from mangrove forests. An 
estimated population of about 1,10,000 depends on the natural 
fire wood, dead and green trees and biomass of the protected 
area. About 20,000 people are engaged in collecting firewood 
from the forests on daily basis. There is huge gap in demand 
and the sustainable supply from the forests. 


Most of the households are Kucha, constructed by using 
small timber. Phoenix (hental) stems are used as reinforcement 
for construction of walls. Heret/era (Sundari) is used in making 
doors, windows, etc. Besides, other species like Churanda 
(Lumnitzera), Sisumara (Xy/ocarpus), Bani (Avicennia) etc. are 
also used. In villages like Taichua, Gupti, Righagarh, Nalitapatia, 
etc. people have started using better construction material. 
However, in majority of these villages leaves of Phoenix are used 
for thatching. In most of the areas like Gupti, Krushnapnyapur, 
etc. over exploitation of Phoenix has reduced it to bushy patches. 
It has more or less become an indicator for excessive biotic 
pressure on the mangrove forests. 


Over exploitation of the mangrove forests for firewood and 
small timber has caused heavy degradation of mangroves all 
along the Orissa coast. As a result dense mangrove patches in 
areas like Gupti, Pataparia, Krushnapriyapur, Pentha, etc. have 
suffered a lot and now it exists in sparse patches. 


LIVESTOCK AND GRAZING : 


There is a huge livestock population dependent on the 
forests in absence of any worthwhile pasture lands. Nutritive 
fodder is available from trees like Avicenna and this prompts the 
villagers to rear cattle. An estimated 70,000 cattle are found 
within the sanctuary. During the cropping season these cattle 
predominantly depend on the forests for fodder and from 
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December to May the cattle graze in the fallow agncultural land. 
In the neighbouring mangrove forests of Balasore coast, the 
Avicennia forests are under tremendous pressure due to heavy 
grazing by buffaloes. 


This is true to mangrove areas in Mahanadi delta and 
Jagatsinghpur district and as a result heavy degradation of 
mangrove forests has taken place all over the coast. ORSAC 
conducted mapping of the mangrove vegetation in 1989 basing 
on the satellite data and presented the density of these forests 
as shown in the table 1.2. 


MAN-ANIMAL CONFLICT : 


With high human population in and around the sanctuary 
having frequent interface with the wild animals and their habitat, 
the conflict is bound to arise. There have been instances of 
crocodiles eating away the human beings and attacking the cattle. 
Crop damage by wild animals has also been reported. Some 
degree of antagonism between park authorities and the people 
exists due to various reasons but in most of the cases the matter 
can be settled locally. 


A) DEATH/INJURY TO HUMANS: 


A number of incidents of injuries and human deaths are 
brought to the notice of the park authorities. The crocodile 
population is recovering and they use a particular area for 
basking. In most of the cases it is seen that the attacks on human 
beings have always occurred whenever they have entered into 
water for clandestine fishing or bathing. During the rains, the 
entire area gets flooded with rain water. Sometimes the crocodiles 
enter into village ponds thus creating panic among villagers. In 
certain cases crocodiles have attacked human beings when they 
have tried to swim across the creeks for getting timber or 
poaching. 


The matter is compounded when the authorities fail to 
immediately pay the compensation to the next of the victim as 
prescribed in law. This mostly occurs due to non-release of funds 
by govemment timely. In all the crocodile infested creeks forest 
department has displayed warnings about the crocodile attack but 
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when such wamings are not followed, incidents of crocodile attack 
occur. Sudden bunding of creeks for sweet water irrigation leads 
to increased attack on human beings. Near Gupti when the 
villagers closed the creek for community use, the crocodiles that 
used to live there attacked the villagers whenever they entered 
the creek. 


B) ATTACK ON CATTLE : Cattle while grazing go close to 
the banks of the creeks where fresh grass is available during 
lowtide, are attacked by the crocodiles. In this process, a number 
of cattle are injured or killed and the villagers who tose their cattle 
if not paid the compensation immediately, turn hostile to the 
wildlife and the park authorities. 


C) CROP RAIDING : Very rarely there are incidents of crop- 
raiding by herbivores like spotted deer, porcupine, wild boar, etc. 
However, porcupines and wild boars attack the vegetables. In 
certain areas there are complaints like the birds such as Bar 
headed Geese foraging on the paddy fields. During dry season 
the spotted deer stray into the villages leving forest areas in 
search of drinking water. 


D) POACHING : Poaching of animals in Bhitarkanika is 
reported from different areas. Earlier, during Kanika zamindari 
only the king used to shoot the animals. The hunting ground and 
tower are still there inside Bhitarkanika forest block where 
thousands of migratory birds congregate. But recently, incidents 
of poaching of deer, crocodite, wild boar and migratory birds has 
increased. 


Poaching of deer and spotted deer is often reported from 
Dangmal, Righagarh, Okilpal, Bagpatia and Pataparia. The local 
people resort to laying of traps locally called ‘phasa'’ for trapping 
the spotted deer and wildboar. In some villages people resort to 
domesticating the deer and tying it close to the forest area SO 
that deer of opposite sex will be attracted making it easier to kill 
them. A number of traps are seized regularly so as to deter the 
people who often avoid using guns because of fear of being 
caught. 


Demand for crocodile skin has increased recently as a result 
of which there has been increase in incidents of poaching in 
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Satkosia Gorge sanctuary as well as in Bhitarkanika. A number 
of seizures have been made by different enforcement agencies. 
it is believed that the skins are often smuggled to Cuttack, 
Bhubaneswar, Bhadrakh and Calcutta. Besides this, sometimes 
a few cases of smuggling of snakes like Python and King Cobra 
have also come to light. 


During breeding and nesting season of olive ridley sea turtles 
a number of incidents of trapping of turtles in the high sea occur 
besides culling by the fishermen when the turtles get entangled 
in the nets. A large number of trawlers come close to the nesting 
beaches and trap the turtles and smuggle them to the markets in 
Calcutta and overseas. During 1994 nesting season about 25 
trawlers were spotted close to the Gahirmatha beach when 
Govermor of Orissa was witnessing the arribada. Later these 
trawlers were apprehended using hired trawlers. It is felt that there 
is acute shortage of man power and infrastructure in the 
sanctuary. Similar sentiments have also been expressed by the 
High Court of Orissa and a number of observations have been 
made to mitigate the situation in the judgement annexed 
(Annexure-XXV). 


MANAGEMENT OF NESTING BEACHES: 


Threats to the survival of sea turtles has attracted worldwide 
attention and government has also expressed its concern in this 
matter. Olive ridleys have been nesting in Gahirmatha and 
nearby beaches along the Onissa coast due to various favourable 
factors. But of late, things have become difficult for them and for 
last two nesting seasons there has been no mass nesting. One 
of the reasons for this is increased interference on the breeding 
grounds and nesting beaches in the’ form of strong lights, more 
boats parked close to the nesting beaches, decrease in width of 
the beaches due to unplanned casuarina plantations, etc. Under 
such a situation it is pertinent to have a closer look at the 
problems involved in the management of the nesting beaches — 


a) Casuarina Plantations : 


Casuarina plantations have been raised as coastal shelter 
belts against cyclonic stonns. If the trees are not planted leaving 
sufficient area for nesting, the actuat width of the beach available 
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for nesting is reduced rendering the whole beach as unsuitable 
for nesting. The plantations also change the beach topography 
by depositing litter on the beach sand. 


b) Shore tine changes : 


Orissa coast is a dynamic one and experiences shoreline 
changes due to natural process of erosion and sedimentation, 
storms, flooding and sea level variation. The erosional and 
depositional processes of the coast can be understood from the 
analysis of the coastal landforms and shoreline-change. A study 
by Indian Space Rescarch Application Centre (ISRO), 
Ahmedabad indicates complex erosional and depositional 
changes in the shoreline configuration between 1973-75 to 1986- 
87. No significant changes have been marked on the coastline 
from the Bahuda estuary to the Chilika barrier islands except in 
the increase of tidal flats in the Bahuda estuary and development 
of spit near the Rushikulya river mouth. The waterspread area of 
the Chilika lagoon has been considerably changed from 871 sq. 
km to 790 sq. km between 1973 to 1986. This is attributed to the 
increase in sediments drawn from the upstream of the Daya, the 
Bhargabi and the Nuna rivers, which are the distributaries of the 
river Mahanadi. This has virtually blocked two out of three inlets 
and the total ecosystem is threatened. 


Towards the north, no major changes were noticed in the 
shoreline configuration up to the mouth of the Devi river but 
development of spit near the mouth of the river is remarkable, 
which has been formed due to longshore transport of the 
sediments. However, near the Jatadhar muhan, the shoreline has 
been changed and the shore represents a regressive beach. Sand 
Spit on the mouth of Mahanadi river was about 11 km. long in 
1975 and was later breached and transported along the coast 
northwards 5 km. away from the mouth. This may be due to 
heavy floods in the river and fluctuation in the supply of 
sediments. There have been changes along the Hukitola Bay also 
where the tip of the bay shows deposition of fresh sand. 


The estuaries of the Brahmani and the Baitarani river show 
changes in their configuration. The area of sand bars and islands 
has been increased and one new island has been formed. The tidal 
flats near the Dhamra mouth and along the coast up to Talpada 
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village have been increased showing a progressional shoreline. In 
1989, the mass nesting beach of Gahirmatha got fragmented due 
to tidal surges in a cyclone and the sand bar of about 3.5 kms 
length known as 'Ekakula nasi’ became the main mass nesting 
beach of the turtles. Similarly it is noticed that these shoreline 
changes lead to change in beach topography and determine the 
nesting pattern of the sea turtles all along the coast. Accordingly 
the management decisions of the park authorities regarding 
protection of the beach, census, etc. change. 


c) Construction of Fishing Jetties near important Turtle 
Nesting Beaches: 


More fishing jetties, more boats along the nesting beaches 
bring more problems for the park authorities. These jetties have 
a direct impact on sea turtles as the increase in the fishing boats 
in the sea will deter the turtles from nesting. A number of jetties 
have been constructed at places like Talchua, Kharnasi, 
Tantiapal, Jamboo, Nuagada, etc. The rationale behind 
construction of these jetties is not properly understood. Most of 
these jetties are in CRZ — | areas and the High Court of Orissa in 
the judgement (annexed), has also put a restriction on these 
jetties being made operational. Most of these jetties are located 
at places where we do not have sufficient number of crafts for 
landing. One such jetty at Talchua, just 3 kms away from Dhamra 
Port has drawn world wide attention because of its close proximity 
to Gahirmatha mass nesting beach. 


d) Developmental Projects close to the beach: 


In an underdeveloped state like Orissa the coast can not 
remain untouched from the developmental activities. Past three 
decades have seen development of Paradeep, Gopalpur, 
construction of numerous fish-landing stations along the coast. 
All these contribute to increased disturbance in the coastal waters 
during the nesting season besides putting more and more strain 
on otherwise shrinking mangroves. For creation of Paradeep Port 
an estimated 3000 Hectares of excellent mangrove forests were 
sacrificed. This has almost wiped out mangrove forests from 
Kujang coast. For creation of Dhamra fishing harbour and 
Defence activities, vulnerable mangrove forests of Bhadrakh 
distict have been sacnfieed. 
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Recently, defence installations have come up on the 
Wheeler's islands and expansion of Gopalpur Port and 
development of Dhamra Port is in the offing. It has been 
observed that all these projects are becoming a constant source 
of high-intensity light at night that deters the sea turtles from 
nesting. it has been observed that ‘light pollution’ on the beach 
is a potential threat to the survival! of the turtles. This is going 
to be an important management priority in the coming years. 


e) Predation of eggs by animals: 


A large percentage of eggs laid by turtles are destroyed 
by overlapping nesting, predators, etc. During the nesting 
season, a large number of predators like ferat dogs, hyena, 
jackals, wild pigs, etc. gather around the nesting beaches and 
eat the eggs by digging the nests. Almost all the sporadic nests 
are predated along the Gahirmatha coast and other nesting 
grounds. But in 1989, cyclone nipped apart the Gahirmatha 
beach into two and the tip called ‘nasi’ became the main nesting 
ground. Since it was separated from the main land, the 
predators could not reach there and percentage of eggs lost 
due to predation went down. But overcrowding on the beach 
results in destruction of a large number of eggs by subsequently 
emerging females. The eggs which remain exposed are often 
eaten away by the secondary predators and becomes part of 
the food chain. 


BUILDING OF SALINE EMBANKMENTS FOR IRRIGATION 
INSIDE THE SANCTUARY: 


A network of embankments have been constructed by 
Immigation Department to promote irrigation. These embankments 
ensure the stoppage of tidal inundations to reach these areas 
and more and more area is brought under agriculture. In Gram 
Panchayats like Talchua, Rangani, Gupti, Dangmal, etc. the 
saline embankments have ensured the death of mangroves 
from the areas which were previously under dense mangrove 
forests. It is noticed that more crocodile attacks are reported 
from the areas where the creeks have been suddenly closed 
for imrigation. Such an action of the irrigation department is not 
permissible under law. 
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ENFORCEMENT IN THE PARK: 


With so much of human population in and around the 
sanctuary the enforcement is an uphill task. There are numerous 
routes to enter the forests without getting noticed. Similarly illegal 
fishing in the form of netting the smaller creeks are some of the 
offences that are difficult to be noticed. Common practice of 
laying traps for poaching of deer can not be detected if regular 
checks are not done at vulnerable areas. During nesting season 
of sea turtles a number of staff are required for carrying out 
census and protection of the nests. Census of birds and 
crocodiles is carried out every year. For all these multifarious 
activities the strength of the staff is very poor. It comprises of 
only 2 Rangers, 4 Foresters, 3 Research foresters and 15 Forest 
Guards. In the office of the Divisional Forest Officer there is one 
Assistant Conservator of forests who is also associated with the 
park management. 


Most of the forest guards are unarmed and are prone to 
organised attacks by poachers and encroachers. If at all arms 
are there, they are outdated and there are no legal powers to 
use these arms. Any use of these arms often lands the staff into 

“ legal problems which they have to fight on their own. At a number 
of places, temporary staff have been engaged on daily-wage 
basis but they donot have any powers to effect any seizures. 


For regular patrolling there are a few small and big boats 
but there are no regular drivers. A number of posts are yet to be 
filled up. These boats constantly need repairs for which special! 
allotment of funds is required. 


DECLINE IN FRESH WATER SUPPLY iN THE MANGROVE 
AREAS: * 


In an estuary the saltwater-freshwater interface is more than 
just an interesting physical phenomenon since it provides an 
excellent site for the precipitation or flocculation of organic and 
inorganic particles. As the fresh water moves seaward, there is a 
counter flow of saline water upstream. 
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The amount of counter current is in part dependent on how 
much mixing occurs continuously at the salt wedge interface and 
the relative strength of the fresh water and the tidal flows. The 
upstream movement of bottom water is vital for the retention and 
recycling of organic detritus. The energy subsidy in the estuarine 
environment of Bhitarkanika is due to following reasons : 


a) Tidal action brings nutrients and food to the organisms, 
saving the energy that would otherwise be expended in searching 
for food. 


b) The mixing of large quantities of seawater with freshwater 
causes material to flocculate into food particles for smaller 
animals. 


c) The shallow water and dark mud exposed at low tide is 
easily heated by the Sun, increasing nutrient recycling and 
accelerating the growth of benthic organisms. 


To maintain this estuarine ecosystem vibrant, continuous 
supply of fresh water is to be ensured. Upstream, a number of 
irrigation projects are being implemented and water is diverted 
into the canals for irrigation. The situation aggravates when there 
is drought and sufficient freshwater flow to the sea is not possible. 
Near Paradeep, water is being diverted for industrial use. 
Decreased fresh water flow leads to increased salinity that affects 
the soil characteristics ultimately affecting the mangrove 
vegetation. The species that can not tolerate the increased saline 
conditions are wiped out over the passage of time. This process 
is slow and can be only observed over a longer period of time. 


` ECO-TOURISM: 


A large number of tourists visit the park but the flow of 
tourists is not regulated properly because of number of reasons. 
Recently some efforts have been made in this regard but much 
is desired So as to tap the real potentia!. Bhitarkanika gets most 
of the visitors from outside the state though loca! tourist flow has 
also picked up. Outside tourists often come from Calcutta and 
other parts of West Bengal and visit Dangmal. Some of the 
visitors come exclusively to witness mass-nesting of turtles on 
the Gahirmatha Beach. A number of foreigners also visit the 
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sanctuary even though there are no organised tourism packages 
available. 


There is a limited infrastructure available in the form of one 
two-suit Forest Rest House at Gahirmatha beach, one four-room 
Rest House at Dangmal, two dormitones at Dangmal and a small 
rest shed at Kalibhanjdia. But there are no special staff to contro! 
and regulate the flow of tourists. Local guides and private boats 
are not available to the tourists for their movement inside the 
park. During the turtle nesting season there is a mad rush of 
tourists near the beach and the infrastructure is almost 
nonexistence. Already strained Park Management is further 
crippled due to visits of numerous VIPs to the remote Gahirmatha 
beach. 


MANAGEMENT OF NEWLY FORMED ISLANDS: 


A number of mudflats and islands keep on forming at the 
river mouths as a result of deposition of silt. This is more 
common at the Dhamra-Maipura mouths and Mahanadi river 
mouth. But so far as the management of these Islands is 
concerned, often there is confusion and there are encroachments. 
Since with the formation of mud-flats, ecological succession 
starts and the mangroves start appearing there, a large number 
of birds start appearing on thege islands for food. It is in this 
context that the management of these newly-formed islands 
becomes important right from their formation from wildlife 
management point of view. List of some of the newly surfaced 
islands is given in the table 2.6. 


In the first meeting of the state level Mangrove Committee 
held on 7.4.1988 under the chairmanship of Sri Nalinikanta 
Panda, ex-chief Secretary of Govt. of Orissa, it was decided that 
all these newly surfaced islands wil! be recorded as forests. 
Subsequently, the state Wildlife Advisory Board also 
recommended for detailed survey and demarcation of these 
newly surfaced islands. There is an immediate need for follow- 
up in this regard so that the islands are not encroached by the 
people for agriculture. It is necessary that all the newly surfaced 
islands be made lease barred. 
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SOLUTIONS 


After discussing different management issues in detail we 
would recommend possible solutions to the complex problems 
facing unique mangrove ecosystem of Bhitarkanika. There are 
no easy solutions to these problems. This area in particular has 
faced all the cyclones that have hit the coast till now. The damage 
in 1971 cyclone was massive and thousands of people lost their 
lives and property. Due to increasing devastation of mangroves 
strong shelter-belts disappeared and exposed the population to 
vagaries of nature. Unmindful of the past damage on this count 
and ignoring the potential threats that are likely to arise, the 
destruction of mangroves continued. Result, therefore, is the 
situation we are already in. 


Before we proceed any further, the instructions of Hon'ble 
High Court of Orissa have to be borne in mind. The order deals 
with most of the issues involved. Out of these fishing, 
encroachments, poaching of sea-turtles, etc. are some of the 
most serious ones that need indefth understanding before venture 
into the difficult job of giving prescriptions for better management 
of the sanctuary, fully keeping in mind the large population in the 
area. However, we are of the considered opinion that following 
steps, if immediately initiated, can mitigate the situation : 


I. DECLARATION OF RESERVED FORESTS: 


As instructed by the High Court, all the rivers and creeks in 
the sanctuary should be declared as Reserved Forests and Forest 
Department should effectively regulate fishing in these areas. 
There are number of rivers where traditiona! fishing has been 
going on since many years, all such rights should be preserved. 
At the sametime, mechanised boats should not be allowed in the 
sanctuary area and total obstruction of rivers and creeks with 
fishing-nets should be stopped. 


There are a large number of forest btocks that are declared 
Protected under section 4 of Indian Forest Act. There has been 
no progress for about 30 years on their declaration as Reserved 
Forest as required under law. A special Forest Settlement Officer 
has to be posted with headquarters at Rajnagar since most of 
the blocks are located nearby. 
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of India selected for special con-servation action by the Ministry of 
Environment and Forests of Govt. of India. 
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Table - 10.4 


Rainfall and Associated Natural Calamities in Orissa 


Year Normal Actual Departure from Normal Natural 


Rainfall Rainfall Rainfall 
(cm.) (cm.) (cm.) (%) Catamity 

1951 148.22 135.00 -13.20 -8.92 Nil 

1952 157.50 9.28 -8.92 

1953 146.70 -2.55 -1.72 

1954 121.10 -27.10 -18.29 Nil 

1955 151.00 2.76 1.86 Flood 

1956 183.46 35.24 23.78 Flood 

1957 143.64 -4.58 -3.09 Nil 

1958 ,, 147.85 -0.37 -0.25 i 

1959 ।,, 135.28 -12.94 -8.73 i 

1960 ।,. 139.54 -8.68 -5.86 a 

1961 3 126.28 -21.94 -14.80 Flood 

19ର2 116.99 -31.23 -21.07 Nil 

1963 ।,, 146.70 -1.52 -1.03 Nil 

1964 ।,, 141.41 -6.81 -4.59 i 

1965 99.71 -48.51 -32.73 Severe Drought 

1966 ।,, 113.49 -34.73 -23.43 Drought 

1967 ମା 132.67 -15.55 -10.49 Cyclone, Flood 

1968 ।,, 129.61 -18.61 -12.56 Cyclone, Flood 

1969 ,, 130.21 -18.01 -12.17 Flood 

1970 166.02 17.80 12.01 Flood 

1971 i 179.15 30.93 20.87 Severe Cyclone 
& Flood 

1972 117.71 30.51 -20.58 Flood & Drought 

1973 136.01 12.21 -8.24 Flood 

1974 95.12 53.10 -35.83 Severe Drought 
& Flood 

1975 132.56 15.66 -10.57 Flood 

1976 101.29 46.93 -31.66 Severe Drought 

1977 132.69 15.53 -10.48 Flood 

1978 126.13 22.09 -14.90 Hail storm, 
Whirl wind, 

1979 95.17 53.15 -35.86 Severe Drought 

1980 132.17 16.05 -10.83 Flood & Drought 
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1981 118.74 29.48 -19.89 Tornado, Whirl 
wind, Flood, 
Drought 

1982 117.99 30.23 -20.40 Severe Flood, 
Drought, 
Cyclone 

1983 137.41 10.81 -7.29 Nil 

1984 130.28 17.94 -12.10 Drought 

1985 160.68 12.46 8.41 Flood 

1986 154.89 6.67 4.50 Drought and 
Cyclone 

1987 104.04 -44.18 29.81 Drought and 
Cyclone 

1988 127.44 -20.78 14.02 Drought 

1989 127.22 -21.00 14.17 Drought 

1990 N.A. N.A. N.A. Flood 


Source : Agricultural Statistics or Onssa, Director of Agriculture and 
Food Production, Government of Onissa, Bhubaneswar. 


ll. REGULATION OF FISHING 


Emphasis should be laid on enforcing the provisions of the 
Orissa Marine Fishing Regulation Act and Rules. Whereas up to 
five kilometre from high tide line only traditional fishing boats are 
allowed to fish, this provision is hardly enforced. As a result, 
mechanised boats and trawlers are found fishing in this zone thus 
rendering the poor fishermen jobless with continued reduced 
catch. Similarity, there are specific guidelines for fishing zones 
up to 15 kilometres and beyond but due to poor enforcement the 
violations go unnoticed. Trawlers from fishing bases from Andhra 
Pradesh and Bengal fish in these otherwise restricted areas 
causing heavy damages to the turtte population along the Orissa 
Coast. There are instances when foreign trawlers have been 
seized by Coast Guard. Fisheries Department has to devise ways 
and means to enforce the legal provisions strictly and help the 
marginal! fishermen of the State. 


All the trawlers should be registered at respective fish- 
landing stations and should only be allowed to fish if Turtle 
Exclusion Devices (TED) or Turtle Saver Devices (TSDs) are 
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fitted. This is a costly proposition but since the court has already 
instructed to use TEDs ways and means have to be devised to 
implement the same. This can be done by — 


* Keeping the provision for supplying TEDs at a nominal cost as a 
part of a project that can be funded by UNDP or any other 
international funding agency like IUCN, WWF, GEF etc. 


* arranging loan for individual fishermen through intemal funding by 
agencies like NABARD, Govemment of India, etc. 


* Involving N.G.Os in increasing awareness about the use of TSDs/ 
TEDs and funding the supply of the same. 


HI. EVICTION OF ENCROACHMENTS. 


Special drive has to be initiated for large scale eviction of 
encroachers from forest land in the sanctuary as well as 
Mahanadi delta. The Court has also spelt out in detail about the 
need for immediate eviction of the encroachments be it for 
agriculture or aquaculture. There will be massive gain in the 
mangrove cover if the sanctuary and adjoining Mahanadi Delta 
will get rid of encroachments and simultaneously mangrove 
plantations are taken up. 


In Bhitarkanika, it has been observed that if the normal flow 
of tidal water is restored in these areas, the propagules and seeds 
of mangrove species find their way and start germination. If the 
areas are badly degraded the planting technique followed in 
Krushnapriyapur of Rajnagar Range (Chadha and Kar, in press) 
can be adapted. In Khamasi and Bhatighar areas such plantations 
were taken up earlier after evictions but re-encroachments 
damaged most of these plantations. Now when we are armed with 
a strong court order these problems are unlikely to be there, 
plantations on such lands can be taken up in a more systematic 
manner over a period of time. 


In order to sustain the eviction operations the local Forest 
Division has to be provided with sufficient funds. Most of these 
areas are very remote and special camps at Hukito!a, Batighar, 
Jamboo, etc. have to be regularly organised to carry out evictions 
and simuttaneous plantations. Propagules have to be collected 
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1981 118.74 29.48 -19.89 Tornado, Whirl 
wind, Flood, 
Drought 

1982 117.99 30.23 -20.40 Severe Flood, 
Drought, 
Cyclone 

1983 137.41 10.81 -7.29 Nil 

1984 130.28 17.94 -12.10 Drought 

1985 160.68 12.46 8.41 Flood 

1986 154.89 6.67 4.50 Drought and 
Cyclone 

1987 104.04 -44.18 29.81 Drought and 
Cyclone 

1988 127.44 -20.78 14.02 Drought 

1989 127.22 -21.00 14.17 Drought 

1990 N.A. N.A. N.A. Flood 


Source : Agricultural Statistics or Orissa, Director of Agriculture and 
Food Production, Government of Orissa, Bhubaneswar. 


ll. REGULATION OF FISHING 


Emphasis should be laid on enforcing the provisions of the 
Orissa Marine Fishing Regulation Act and Rutes. Whereas up to 
five kilometre from high tide line only traditional fishing boats are 
allowed to fish, this provision is hardly enforced. As a result, 
mechanised boats and trawlers are found fishing in this zone thus 
rendering the poor fishermen jobless with continued reduced 
catch. Similarly, there are specific guidelines for fishing zones 
up to 15 kilometres and beyond but due to poor enforcement the 
violations go unnoticed. Trawlers from fishing bases from Andhra 
Pradesh and Bengal fish in these otherwise restricted areas 
causing heavy damages to the turtle population along the Orissa 
Coast. There are instances when foreign trawlers have been 
seized by Coast Guard. Fisheries Department has to devise ways 
and means to enforce the legal provisions strictly and help the 
marginal fishermen of the State. 


All the trawlers should be registered at respective fish- 
landing stations and shoutd only be allowed to fish if Turtle 
Exclusion Devices (TED) or Turtfe Saver Devices (TSDs) are 
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fitted. This is a costly proposition but since the court has already 
instructed to use TEDs ways and means have to be devised to 
implement the same. This can be done by — 


* Keeping the provision for supplying TEDs at a nominal cost as a 
part of a project that can be funded by UNDP or any other 
international funding agency like IUCN, WWF, GEF etc. 


* arranging loan for individual fishermen through intemal funding by 
agencies like NABARD, Govemment of India, etc. 


* Involving N.G.Os in increasing awareness about the use of TSDs/ 
TEDs and funding the supply of the same. 


Ill. EVICTION OF ENCROACHMENTS. 


Special drive has to be initiated for large scale eviction of 
encroachers from forest land in the sanctuary as well as 
Mahanadi delta. The Court has also spelt out in detail about the 
need for immediate eviction of the encroachments be it for 
agriculture or aquaculture. There will be massive gain in the 
mangrove cover if the sanctuary and adjoining Mahanadi Delta 
will get rid of encroachments and simultaneously mangrove 
plantations are taken up. 


In Bhitarkanika, it has been observed that if the normal flow 
of tidal water is restored in these areas, the propagules and seeds 
of mangrove species find their way and start germination. If the 
areas are badly degraded the planting technique followed in 
Krushnapriyapur of Rajnagar Range (Chadha and Kar, in press) 
can be adapted. In Khamasi and Bhatighar areas such plantations 
were taken up earlier after evictions but re-encroachments 
damaged most of these plantations. Now when we are armed with 
a strong court order these problems are unlikely to be there, 
plantations on such lands can be taken up in a more systematic 
manner over a period of time. 


In order to sustain the eviction operations the local Forest 
Division has to be provided with sufficient funds. Most of these 
areas are very remote and special camps at Hukitola, Batighar, 
Jamboo, etc. have to be regularly organised to carry out evictions 
and simultaneous plantations. Propagules have to be collected 
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Plate 10.7 — Collection of prawn larvae in the banks of tidal rivers and creeks. 


Plate 10.8 — Forest Department Patrol boat M.V. Kashyap 
in Patasala river near Gupti. 
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Plate 10.9 - Solar Power Station and distillation units at Dangmal. 


Plate 10.10 — Awareness camp at Gupti. 
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Plate 10.11 — £ site of degraded area which was clear felled. 


Plate 10.12 — Completely denuded land through human activity : 
change of soll structWr@; 012d by srujanika@gmail.com 


J late 10.13—- After eviction channels dug up in clear felled and degraded areas 
for tidal inflow during high tides. In some areas this is a 
prerequisite before taking up large scale mangrove afforestation 
programme. 
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Plate 10.14 — Regular flow of tidal wat s facilitated the mangrove plantation 
programme near Kru napriyapur area. 


Plate 10.15 — Sunken bed mangrove nursery at Dangmal : Stocking mangroves 
for large scale plantation in evicted areas. 


Plate 10.16 — The process of erosion along the bank of Hansua river. 
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Plate 10.17 — Dead stumps of mangrove plants along 
Gahirmatha coast as a result of sea erosion 


Plate 10.18 — Conversion of dense mangrove forests into aquaculture ponds. 
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Plate 10.19 — A series of aquaculture ponds in an area which 
was having virgin mangrove forests. 


Plate 10.20 - Aquaculture ponds ° dense mangroves in the background 
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Plate 10.21 — Eviction programmes in encroached mangrove areas. 


Plate 10.22 - After eviction operation sluice gates of prawn ponds being opened 
for free flow of tidal water into the creek and vice versa. 
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in large numbers just before the start of such an operation to 
avoid dislocation. The planting stock can be supplemented from 
the permanent nurseries at Dangamal and Khola. 


V. PROTECTION OF SEA TURTLES : 


Special steps have to be taken for protection of Olive ridley 
sea turtles at Gahirmatha and other two mass-nesting beaches 
at Devi and Rushikulya river mouth. There has been worldwide 
hue and cry for protection of the turtles and many intemational 
organisations have also expressed their concern in this regard. 
Govemment of Orissa has been accused of neglect in this regard. 
But this issue has to be analysed in proper perspective. Onssa 
being a coastal state cannot afford to under utilise the fishing 
potential since a large section of coastal population is dependent 
on this resource. But at the same time there is an emergent need 
to protect the turtles who have been visiting this coast for nesting 
since long times. 


While there is no denial! about checking trawling in the 
restricted zones along Gahirmatha coast falling in Marine 
Sanctuary, and No Fishing Zones of Devi river mouth and Chilika 
coast, special efforts have to be done during the breeding season 
right from the mating to emergence of hatchlings. Following steps 
will help in checking high-sea poaching and illegal! fishing in 
restricted areas :— 


* Two seagoing boats fitted with V.H.F. have to be stationed near 
both ends (North and South) of the Gahirmatha coast with 
sufficient armed personne! to check entry of any trawlers in the 
restricted area. 


Small patrolling boats have to be stationed near all river mouths 
and Hukitola Bay to check any entry by trawlers from Paradeep, 
Jamboo, etc. into the marine sanctuary area. These boats should 
also be fitted with V.H.F. 


Coast-guard ship should patrol deeper waters and enforce the no- 
fishing zone regulations by co-ordinating with the Forest 
Department boats in checking the entry of trawlers in this zone. 


Base stations at Long Wheeler island Ekakula, Habalikhati, 
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Chinchiri, Pentha, Barunei, Hukitola and Paradeep should help 
in better co-ordination. 


Since there is a need for such a mechanism from 15th 
October to May in a particular season, the operation should be 
monitored and reviewed at a higher level. But there are other 
parts of the coast where turtles also arrive in large numbers and 
are killed due to heavy fishing close to the coast. These areas 
often witness heavy mortality of turtles every season since there 
is practically no enforcement. Department of Fisheries is ill- 
equipped to enforce the legal provisions strictly. If a 'SEA- 
TURTLE PROJECT' along the lines of 'PROJECT TIGER' with 
100% central assistance or external assistance is implemented 
along the Orissa coast and other coastal states experiencing 
turtle nesting, the confidence level of these animals will certainly 
improve. Due to heavy mortality by unrestricted fishing their 
confidence level has gone down and there has been no mass 
nesting throughout the coast in 1997 and 1998 seasons. By the 
time such a national initiative is taken, Fisheries Department in 
consultation with Chief Wildlife Warden can initiate certain steps 
to prevent trawling in otherwise restricted zone of 5 kms. from 
the coast. 


Another available option is to declare the 5 km. zone from 
the coast closed under the Wildlife (Protection) Act for a limited 
period so that the concerned wildlife wardens can exercise some 
jurisdiction and fishing very close to the other nesting beaches 
can be regulated. This exercise becomes more meaningful if 
large scale awareness about these regulations and need for 
protection of sea turtles is carried out by involving local N.G.Os 
and other interested groups. 


VI. POACHING OF ANIMALS : 


Inside the sanctuary poaching of animals like spotted deer, 
wild-boar, python, cobra, crocodile, etc. occur occasionally. Often 
outsiders use the locals for poaching of deer, snakes and other 
wildlife. Recently, trade in crocodile skin has increased and a 
number of seizures have been done by different enforcement 
agencies. There is urgent need for developing a network of 
informers in different areas and simultaneously, illegal guns have 
to be seized. Licensed quns within 10 kms. radius of the 
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sanctuary boundary have to be registered with the Park 
Authorities. Regular checks in Gupti, Dangmal, Nalitapatia, 
Rangani, Chandbali ghat, Dhamra, Talchua, etc. will prove very 
effective. Special fund is to be provided to the authorities to 
develop reliable information network. 


After the recent judgment of the high court the road to 
Talchua will become operational and a number of check gates 
will come up to check the smuggling of timber and wildlife 
articles. In all these gates, sufficient number of enforcement staff 
with VHF sets and transport facilities have to be deployed to 
ensure proper checking of both incoming and outgoing vehicles. 


VII. ALTERNATIVE SUPPLY OF FIREWOOD AND TIMBER : 


There is an acute shortage of fire wood and timber in the 
sanctuary area. In order to reduce the pressure on existing 
mangrove forests following steps are required to be taken : 


* Depots should be opened at Chandbali, Rajnagar, Gupti, 
Talachua and other viabte village clusters by Orissa Forest 
Development Corporation and fire-wood, timber, bamboo, etc. 
be sold at Government rates. In most of the areas people can 
pay but question is of availability. 


Large-scale agroforestry programme has to be initiated on the 
marginal! lands available in villages. Funds are easily available 
from the District Rural Development Agency for such 
programmes. 


In number of village clusters having high cattle population 
Gobar gas plants are to be established through Orissa 
Renewable Energy Development Agency. Fuel efficient chullas 
be distributed among the villages at subsidised rates. 


Vill. MANAGEMENT OF NESTING BEACHES: 


Turtle Nesting beaches are being damaged due to number 
of factors like unplanned casuarina plantations along the coast, 
erection of high intensity light sources on the coast and 
construction of fish-landing stations close to the nesting beaches. 
Any planting has to be done on the coast after leaving about 100 
metres wide beach sand for turtle nesting. New light sources 
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close to the beach have to be very carefully used whenever 
required and direction of the light has to be changed a little so 
that during nesting season there is no disorientation of the turtles. 
There should be a total ban on construction of any new fish- 
landing stations all along the coast and the number of boats to 
be operated from all such stations should be fixed. 


IX. ECO-DEVELOPMENT : 


There is a heavy pressure on limited forest resources of 
Bhitarkanika due to large human and cattle population. Especially 
in the period between December to May the people are 
unemployed once the harvest is over and major depredation of 
the forests takes place for firewood, house-building, agricultural 
implements, etc. To mitigate the situation, a detailed eco- 
development plan has already been formulated with a view to 
increase the income generating opportunities of the local people. 
Main components of this plan are : 


(a) In the first phase, twelve villages located very close to the 
forest blocks have been selected. These villages have a high 
population density and the people are fully dependent on the 
forests for fire wood, timber, etc. 


(b) 30 units of deep tube wells are proposed to be dug to provide 
clean drinking water. 


(c) For income generation, three basket making centres are 
proposed at Khamarsai, Rajanagar and Ravaneswar. in these 
centres training will be imparted to the people. Plantation of 
‘Nalia grass' will be taken up between the river bank and 
saline embankments (100 hectares) at Gupti-Hansina, 
Barunei and Hansina-Khola. This will sustain the basket 
making in the lean months. Besides, honey-processing units 
are proposed at Gupti and marketing facilities will be provided 
at Chandbali, Bhadrakh and Kendrapara. 


(d) A number of paths and tracks often used by loca! people are 
proposed to be strengthened and culverts are to be provided 
On the saline embankments at Thanapati and Mahisamada. 


(e) Eco-tourism potential of the park is proposed to be tapped by 
establishing Eco-tourism centres at Barunei, Chinchiri, 
Habalikhati, Dangmal, Parmanandpur (Righagarh) and 
Kalibhanjdian. Four boats with outboard engines are to be 
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provided to ensure proper facilities for the tourists at these 
places. Local people will be encouraged to develop ethnic 
huts at Gupti, Krushnapriyapur and Khola for tourists. 
Nalitapatia Ghat is proposed to have a rest shed as the 
tourists enter from Chandbali through this ghat and there is 
no shelter available here. The road from Chandbali upto 
opposite of Nalitapatia ghat along the bank of river Baitarani 
has to be developed. 


(f) To supplement the supply of firewood, village wood lots are 
proposed to be developed on community land and 
simultaneously embankment plantation over 40 kms. will be 
developed by planting species like Babul, Prosopis, etc. 


(9g) Degraded mangrove areas are proposed to be rehabilitated 
(500ha.) by digging the channels as has been done 
successfully at Krushnapriyapur. 


(h) It is proposed to develop few building centres at Rajnagar, 
Gupti and Chandbali for fabrication of low cost bricks and 
roofing material. 


(i) Pisciculture and horticulture will be promoted in a big way to 
improve the financial status of these villages. 


() Ten school buildings are proposed to be constructed and 
these buildings will also act as cyclone shelters. 


(k) In order to reduce the human conflict with crocodile, safe 
bathing ghats will be provided at 20 places. 


Besides the above mentioned steps, awareness among the 
general public about the need for protection of the mangrove 
ecosystem will be taken up in a big way by involving the local 
villagers in this exercise. This will give more acceptability to the 
efforts of the local park authorities among the general public. The 
High Court has also emphasised the need for such a plan to be 
implemented and now, when the plan has been formulated and 
submitted to Govemment of Orissa and Government of India, 
funds have to be provided for implementation of the project. 


X. INVOLVEMENT OF N.G.Os: 


Different non-governmental organisations have been 
expressing concem wortdwide about the protection of olive ridley 
sea turtles and the mangrove ecosystem of Bhitarkanika. But at 
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this juncture most of the intricate issues have already been 
solved by the court. A high-powered committee has been ordered 
to monitor the implementation of the orders of the court and 
suggest fresh steps to be initiated for improvement of the 
ecosystem. It is in this backdrop that the role of N.G.Os becomes 
more significant. They can contribute in a big way in mobilising 
the public opinion and motivating the local peopte towards 
protection of the forests and wildlife of Bhitarkanika. They can 
certainly influence the fishermen for adapting the Turtie Exclusion 
Devices and avoid the coastal waters close to the turtle nesting 
beaches during the breeding season. This will help in improving 
the confidence level of the turtles all atong the coast. 


Wildlife Protection Society of India (WPSI) has taken a major 
initiative in this regard with direct collaboration with State 
Government. The society has arranged funds from International 
N.G.Os working for protection of sea turties and a project named 
as 'OPERATION KACHHAPA' will be implemented to protect the 
olive ridley sea turtles. The main objectives of this project are : 


* To protect Sea-turtles and to help preserve local 
fisheries by — 


I. introducing and enforcing compulsory use of Turtle Saver 
Devices (TSDs) through the Fisheries Department. 


Il. increasing awareness among the public and local fishing 
communities and their participation in turtle protection through 
local N.G.Os 


Il. continuing to scientifically monitor turtle nesting sites and 
mortality through government scientists. 


IV. increasing protection of nest sites from predation using local 
people. 


V. enabling strict enforcement of the 5 km. no fishing limit by 
mechanised boats and other restrictions Imposed by the 
Forest and Fisheries Department of Govt. of Orissa and the 
Coast Guard. 


Vi.co-ordinating the above activities under "Operation 
Kachhapa". 
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The project will involve Government of India, the Wildlife 
Institute of India, Coast Guard, Forest Department of the State 
of Onissa, Fisheries Department and some N.G.Os of the state 
involved in the cause. This project at the beginning will provide 
a much-needed sea-going vessel, two speed boats and 
equipment for mobile camps. Initially, 500 TSDs will be provided 
to the fisheries department for trial use. 


Turtle conservation shculd no longer remain the 
responsibility of only the Government. The magnitude of the 
problem being such, the cooperation from local people, 
involvement of N.G.Os and a strona political will are the keys to 
success of such an endeavour. The Government of Orissa has 
already showed strong will by declaring Gahirmatha Marine 
Sanctuary, No fishing zones neer Chilika and Devi river mouth. 
The Union Government is coming up with a ‘Project Sea Turtle' 
at the national level for the maritime states having turtle 
population. A number of N.G.Os are atso coming forward to 
contribute for turtle conservation. Situation on the ground can 
never be so conducive and a co-ordinated effort is required to 
channelise ail these efforts to achieve the goal rather than 
wasting time and energy in blaming each other. 


XI. SETTLING THE ETHNIC DIVIDE : 


As discussed in earlier chapters on migration from the East 
Bengal area, authors feel that there is a strong under current 
among the local population against the Bengali speaking 
migrants. The committee constituted by the High Court on 
Bhitarkanika has also reported abnormal rise in population in 
certain areas. The immigrants are from both West Bengal and 
Bangladesh. Over the time, this community has become 
prosperous and the Oriya-speaking people are even working as 
labourers with them. They keep on visiting Bangladesh using 
small mechanised boats along the shallow coast where they 
escape the attention of the enforcement agencies. It is observed 
that a large number of settlers are transporting paddy from 
Bhitarkanika through these boats and donot keep any money In 
local banks. They invarlably get their ration cards and voting 
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rights. There is an immediate need to conduct a survey to verify 
the nationality of the settlers for issue of eye cards and take 
necessary action as per the law of the land. This no doubt, is 
going to be a difficult exercise but something is to be done right 
now before there is an Assam like situation. 


XII. RESEARCH AND DEVELOPMENT: 


There is lot of scope for research and development on 
Mangrove ecosystem. The flora and fauna have to be studied in 
greater details. Given the heavy biotic interference In the area, 
survival of some of the mangrove species as well as other flora 
and fauna Is threatened. A germplasm bank will help in 
preserving the gene pool and conducting research in certain 
important areas like tissue culture, vegetative propagation, 
calorific value of different species, etc. Similarly, there is lot of 
scope for research on sea turtles, crocodiles, wide variety of birds 
and limnological secrets of the area. Modest infrastructural 
facilities and a good library in the field along with full time 
qualified research scholars are required for a perfect institutional 
set up in the wildlife wing of the state Forest Department to 
persue objective management oriented wildlife research to guide 
conservation action in a long term basis. The scientists and the 
Infrastructures nead better foot-holds in all respects. Mishra et al 
(1996) have rightly pointed out that "wildlife research outside WI! 
campus is not attractive, firstly, career-wise and secondly, due to 
the anticipated financial and physical hardaships in the field. 
Although new regular positions have not been opened In recent 
years the careers of Resarch officers already in the wildlife wing 
are deterrent enough to repel new researchers". Let us hope that 
the Government will change its policy to strengthen wildlife 
research in the state. 


BHITARKANIKA NATIONAL PARK —- THE FIRST REAL 
NATIONAL PARK IN ORISSA : 


On 3rd October, 1988 the Government of Orissa had 
declared its intentions to declare a particular area as National 
Park. But like other such parks in the country, final determination 
»f rights was not done. In a major step, the authorities have 
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completed the process of determination of rights and under sub- 
section (4) of section 35 of the Wildlife (Protection) Act, 1972, 
the area has been finally declared as Bhitarkanika National Park 
(Final Notification at Annexure-XI). There is a decrease in area 
from the earlier notification since the area North of Dhamra 
mouth in Bhadrak District has been left out alongwith some of 
the habitations and finally the park is 145 Sq. Kms. in area. 


This will give a big boost to the management of the park and 
protection of the mangrove ecosystem as a whole. There are certain 
bottlenecks In free flow of funds to be released In the field besides 
reinforcement of the park staff so as to meet the Increasing biotic 
pressure. Let us hope the mission will go on and the area will move 
closer to its past glory. 
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ANNEXURE - ! 


RULES FOR MANAGEMENT OF FORESTS DURING 
KANIKA EX-STATE 


KANIKA RAJ FOREST RULES 


1. Forests under the Raj have been classified into three 
classes as given below; 


1st Class — Protected forests (Atak Jungle Blocks) 
2nd Class — Reserved forests (Rakshit Jungle Blocks) 


3rd Class — Un-reserved, that means the forests on 
"Anabadi’ lands within or outside the village. 


No person can get admission into the protected forests or 
bring any Forest Produce from without permission. 


The forest blocks are to be called unreserved, those are 
designed for so for the year, by demarcating from the reserved 
forests; 


As per rule the pass-holders only can bring those forest. 
Produces, written in the pass, from the unreserved forest. 


2. Following Forest are classified under 'Protected-forests' — 
(i) Kalibhanjadia, (ii) Bhitar Kanika, (iii) Thakuradia (iv) Banipahi 
forests of seashore area of Kanika in Balasore District, (v) Bada 
Haguri and Sana Haguri Nasi under kantiakhai, (vi) Areas of both 
east and south side of the "Luna-Bandha" starting from 
Gahirimatha upto northeastern nasi and in south from 
Gopinathpur village up to Baro village. 


3. For the present situation, the Reserved forests are divided 
into 23 blocks or divisions, the list of which appended to the last 
part of this rules (For agriculture purpose, forest division and the 
area can be changed time to time.) 


4. From which divisions of the Reserved Forests, the forest 
produces can be taken out, is to be indicated on the "pass". The 
pass-holders can bring only the goods mentioned in the pass 
within a particular period in one or two chances; but they cannot 
stay for more than 10 days in side forest each time. 
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5. The following goods are to be called forest-goods~- (i) tree 
(felled, dead, dried and sewn or prepared would) (ii) fruit (iii) 
Leaves (iv) tree bark (v) coal, (v) salt (vii) grass (herb- 
Bahumuruga, Keuti, Nalia) (viii) honey and wax (ix) wildlife (x) 
horn (xi) skin (xii) bone (xiii) feathers (xiv) shell and other goods 
those being produced in forest and will be produced in future. 


6. The inhabitants of the area can apply before the area 
Tahasildar, from the beginning of the year, within 1st October to 
31st December, and upto 30th September next year. They can 
get a pass for collecting firewoods, agriculture appliances, 
thatching accessories like produces from forest, after depositing 
a fees of Rs.16/-. If they will not take the pass within 31st 
December, they have to pay Rs. 25/- per 'pass'. Those, who will 
be provided the 'pass' will be able to fetch firewoods, thatching 
accessories, agriculture appliances etc. mentioned in the pass 
from unreserved forests of their area, in one or two chances but 
the pass-holders, everytime, have to deposit their ‘passes’ in the 
'‘check-post'. The pass-holders cannot transfer the forest-produces 
to other persons or take beyond the killa area or sell to any other 
person, or cannot give it for wage to the ferrymen, they used. 


Schedule 
. Fire wood-50 
. Pinchha (leaves of Hentala plant, Phoenix paludosa) 
. Nai-25 kera 6. Kanti-2 nos 9. Maichara-1 nos. 


. Bata-50 nos. 7. Orsha-2 nos 10. Patabari-15 nos 
. Plough 2 nos 8. Yoke-1 nos 


nh WN — 


7. The subjects of ‘'pahi' those willing to fetch firewoods, 
thatching accessories, agriculture appliances, and sewn woods 
for cowhsed, they can apply before area Tahsildar and forest 
contractors on 30th June of every year and deposit (Rs. 6) and 
get different passes for different produces. If the pass not be 
obtained within the month of June, a fee of Rs. 1.50 to be needed 
for every pass. Pass-holders, by virtue of this pass, can bring 
firewoods for cowshed and if they want to prepare "Ubhari" near 
"Pahichasa" they have to get a pass giving Rs. 0.75 for every 
"Ubhara'". If they want, they carry the above-mentioned goods to 
their own houses, by paying half of the price indexed in the 
schedute below : 
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Schedule 
Pillar-2 Bata-50 
Mathan-1 Nai-25 
Paria-6 Pinchha-0.80 
Nahari-6 Roga-50 
Rua-50 Patagare-15 


8. Pass-holders can only bring the following forest produce 
for their own use and maintenance~- 


1. Firewoods— Guan, Bara, Karanja, Keruan, Singada, Rai, 
Bania, Jagula, Maasitha, Pitamari, 
Sishumara, Sindhuguan, Bhane, Bhuin, 
Jamun, Bhuinatia sundar, Bhuin Barakote, 
Kachinda, Fuljhata, Mundisahada, 
Jhunejhunuka, Dhalanga, Paledhua, 
Aiduichhi, Kanakoli, Bainchakoli, Khirakoli, 
Guekoli, Kukurachhelia, Firakanta, Nentai 
Kanta, Rund poda, Gil, Hadabhanga, 
Kunbharia, Kiadhandi, Dry Kania 


2. Thatching accessions—- Pinchha, Bani or Sundri, slides of 
Baguan woods and chhelua Nayee. 


3. Agricuiture appliances—-Khira and Sundari. 
4. Sewn woods~- Bani, Keruan or Guan. 


Except these afore stated trees no other trees could be felled 
by anyone. Other trees are hereby reserved or protected. 


9. Subjects like black smith, goldsmith, potters living within 
area (Killa) are when interested to take fire woods and coal for 
their professional use, can receive separate pass for this purpose 
by giving Rs. 0.12 for mound of woods and Rs. 0.75 per mound 
of coal from range officer. Further they can bring or prepare 
woods or coal from those free forests only mentioned on the pass 
and anyone can bring prepared coal, if he wishes so, by paying 
Rs.0.75 per mound to Ranger or Deputy ranger. 


10. The Dhewar subject of "Kullabasa” can obtain their 
renewed pass before getting "Patta” for catching fish and at the 
time of taking fishery patta. They have to pay Rs.O0.12 for coloning 
agents like barks of 'garta' and Rs. 0.75 for firewoods appliances 
of boat, and can get these thing from ‘free' forests for the purpose 
of catching fish. They cannot take home other than the accessions 
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for boat and net mentioned in the pass. If anyone wants to take 
home the firewoods, garta barks and the acce-ssions of boat and 
net, they can obtain pass for it separately by paying the fixed 
prices near the Ranger or Deputy ranger at the time of receiving 
'Fishing Permission’. Or if they want to take 'Garta barks', fire 
woods from the spot of ‘fish-catching' to their own houses, they 
can get pass from the deputy Rangers by paying fees fixed for the 
purpose. No one can take those things without obtaining "pass" 
from Ranger or Deputy Ranger as mentioned above, Any forest 
employee will seize and report the quantity seized to the Ranger 
or Deputy Ranger if any pass holder taking more firewoods or 
Garts barks than written on the 'Pass'. 

11. Those who are not the subjects of the area, but coming 
inside for cultivation any and cultivate they have to obtain a 
forest pass, paying Rs. 2.00 per share holder. Those who do their 
business by means of boat, they have to obtain ‘Forest pass' 
paying Rs. 4.00 a year per boat when inside the area, they can 
use firewoods from ‘Free Forests' as and when necessary, by the 
strength of the "Pass" but cannot take out of the area, nor can 
they sell it any one. Those have received passes for business 
purpose, they can obtain besides above mentioned firewoods, 
the appliances for boats as mentioned before, from the ‘Free 
Forests'. 


Schedule 
Mangadhara — 1 pieces 
Halsa — 3 pieces 
Mangadhara & 
Halsa leaf — 4 pieces 


The subjects of the area, those do their business by boat, 
have to obtain pass, paying Rs. 3.00 a year per boat and 
accordingly they can get boat appliances and necessary 
firewoods from free forests and use in the place of business only, 
but cannot take home the firewoods. These both types of passes 
can be obtained from Area office, or Forest large office or from 
the office of Deputy Ranger. The passes will be in force from the 
date of issue till next March 31st. 


12. if Area Ranger, Deputy Ranger, or any forest employees 
do not issue pass to any one, they can apply to the collector and 
his decision will be final. 
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13. If any person intents to bring forest-produces other than 
mentioned in rule (8) above, he has to apply to Area Ranger or 
Deputy Ranger or ForesUFisheries Inspector and obtain separate 
passes paying the fixed fees. In this application, he can mention 
the name of the produce and the name of the free-forest from 
which he wants to take the produces. 


14. if any person of other area, wants to take firewoods or 
other forest produces, he has to apply before the Area Ranger 
and paying the price fixed obtain a pass for the purpose and can 
bring forest produces from forests mentioned in the "Pass". 


15. The above-stated pass-holders are bound to obey the 
following rules at the time of entering and departing the forests 
and bringing any forest produces from forests— 


(a) All area-residents, those are to go inside forest, have to take 
their passes with them, 


(b) Pass-holders are to take with them the pass for forest 
produce they want to bring. They have to return through the 
same check-post, they used when entered into and they 
have to obtain the signatures on their passes from the 
employees of the check posUposts established or to be 
established for checking of Forest produce, through which 
they have to enter into the forest. 


(c) Atthe time of return, they have to produce the 'pass' before 
the same cheek-post employees to render their writings of 
the quantity of produce they have brought against the 'pass'. 


(d) At the time of last transaction, the pass-holders have to 
deposit their passes with the employees in the cheek-post 
and get the receipt attached to the pass, signed by the said 
employee. Pass-holder will have to produce this receipt at 
the time of applying for the Forest pass for next year before 
the Tahasildar/Ranger. 


(e) At the time of entering in to and returning from the forest 
the pass-holder has to show his pass at any place, to any 
employees of the area, when asked for checking the pass 
and the produce brought. 


(ff All types of pass-holders are to utilise their passes for their 
own use only and by no means they can hand over the same 
to others. 
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16. Any person, while bringing more forest produce than 
mentioned in the ‘pass’, the extra goods will be sized and not 
showing the pass when wanted by any forest employee or trying 
to breach the rules and regulations, then the ‘pass’ will be 
cancelled and all forest produces with fine of Rs. 200/- and when 
the fine money will not be paid, he will be penalised as per the 
law, and loose all the earlier facilities. 


17. If any person bring the Forest-produce without pass, or 
goods other than mentioned in the pass, then the cost of the 
forest-produce brought and Rs. 200/- as Penalty shall be 
recovered from him. 


18. For the benefit of the general public, the forest produces 
shall be sold at 'Gollas' at Chandbali or ‘gollas’ at any other places 
to be opened, in stipulated price. Those will purchase the same 
produce from Gollas, they will pay the amount against the receipt 
and they will have to show that receipt without any hesitance 
when asked by any state employee. 


19. No one can take any forest produce other than permitted 
by the regulations mentioned above. If anyone will steal or 
destroy any forest produce, the cost of the stolen of destroyed 
forest produce and fine upto Rs. 1000/- will be recovered from 
him. If the same amount is not paid, action will be taken against 
him u/s 33 of indian Forest Act. 


20. Collection of forest produces mentioned in regulation 5 
is strictly prohibited without the written permission of Area 
Ranger. 


21. Those who used their buffaloes to be grazed in these 
area of Anabadi Land or Free-Forest, they have to pay Rs. 50p. 
a year per buffalo and a road-tax of Rs. 25 and if he wants to 
graze his buffaloes in forests other than area Anabadi land, he 
has to apply to the Area Ranger and if the area ranger thinks fit, 
he can give permission receiving Rs. 10p. and Road tax Rs. 5p. 
a year per buffalo. When the Assistant Forester refuses to give 
permission, the applicant has to apply to the collector and the 
decision of the collector shall be final. Without the permission of 
Area Forester, no forest will be used as the pasture. Those who 
will not obtain pass within the month of October, the interest will 
be collected from them. 
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22. Without the written permission of Area Forester, hunting 
of any kind of animal or bird by using nifle or trapping, Collection 
of skin, feather or horn from all kinds of land, water or forest of 
the Area or Abadi, Anabadi, Rayati land of the state is strictly 
prohibited. The rule breaker will be penalised with fine to the tune 
of Rs. 1000/- 


23. Any person who wants to hunt any bird, dear, boar 
leopard or other beasts from the said reserved areas, he has to 
apply before the Area Forester depositing the prescribed fees, 
for gun-licence and get the permission with the foltowing 
conditions. Granting Permission is under the option of the Area 
Forester. If the Area forester does not give permission, he can 
apply to the collector and the decision of the collector is final. 


Prescribed fees 
1. For bird hunting only — Rs. 7 Per year 
2. For Bear only — Rs. 15 Per year 


3. Boar, leopard, Crocodile, dear 
and alike ~ Rs. 7.50 per one beast per chance. 


(a) Pass-holders of (1) category can hunt birds from 
riverside and field, but it is prohibited strictly to hunt 
birds from deep forests living in allies. 


(b) Pass-holders of (2) category can hunt boars from 
particular forests mentioned in the pass and when 
required, they will be compelled to hunt, the wild 
animals destroying crops in the reclamation area, 
animal or sell it to anyone and they will get their reward 
or reanimation as the Asst. Forester will thinks proper. 

(c) Passes under categories 1 will be provided only to the 
residents of the area, and passes under category 3 will 
be given to both outsider of the area as well as to the 
inhabitants of the area. They will, within the 7 days of 
getting pass hunt boars, leopards, crocodiles, dear etc. 
from the forests specified in the pass, but it is strictly 
prohibited to hunt Tiger, Peacock, wild cock, birds like 
"Titter'', Deer in velvet (ଚମଶିଙାଳ ), pregnant deer 


(ମାଦିମୂଗ), etc. No one can hunt dear like animals from 
1st of May till next September. 
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If any outsider wants to hunt or collect birds, he will be 
given a pass for it against a payment Rs 1.00 per day 
for 7 days at a time. 


The pass holders at the time of hunting, cannot set fire 
in the forest or cut any tree or do any work harmful to 
the forest. 


Except the pass holders, no one by the help of the pass, 
can hunt in the forest and those passes will not be in 
force after being transferred from pass holder to other 
persons. 


The holders of the pass under category (3), while going 
for hunting into the forest, will show their passes to 
forest officer or its employees, who will show them the 
forests specified in the pass and putting the entry-date 
on the pass, sign on it. The pass holders, after hunting 
in the specified forests, will show the dead animals to 
the forest officer or employees and return the pass. The 
forest officer or employees will send their report of the 
sadar officer along with these passes, putting the return 
date and the number of animals and birds over the 
pass. . 


If any pass holder will hunt any animal other than that 
mentioned in the pass, or disobey any part of the said 
rules, his 'pass' will be cancelled and the collected fees 
will be seized and a fine of Rs. 200/- will be collected 
from him. 


(24) A person will be prosecuted as per law of the land, who 
enters the forest or handle the forest produce without permission. 


(25) Persons, wanting a "Free pass" will have to apply before 
Area Adhikari (Area Foresters), and the Area Forester, if thinks it 
proper will proceed accordingly. 


(26) All other rules and regulation prevailing here before, are 


hereby repealed. These rules will be in force till further orders. 


G.P.Das 
Devan, Kanika Raj 
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ANNEXURE - II 


NOTIFICATION CONCERNING TRANSFER OF EX-ZAMINDARY 
KANIKA FORESTS TO THE CONTROL OF DEFUNCT 
DEVELOPMENT (FOREST) DEPARTMENT, 1957. 


RESOLUTION 
GOVERNMENT OF ORISSA REVENUE DEPARTMENT 


No. E.A X!-5/57-19836 R., Dated Bhubaneswar, the 31st October’ 1957. 


Sub.:- Transfer of the management of Ex-zamindary Forest 
from the Revenue Department to the Forest 
Department. 


In accordance with the provisions of the Orissa Estates 
Abolition Act, 1951, all forests and other properties which vested 
in Government alongwith the vesting of the estates, are being 
managed by the Anchal Sasan, under the administrative control 
of the Revenue Department, for better development, utilisation 
and exploitation of forests, Govt. have been pleased to decide 
that the management of those forests will be transferred to the 
development department with effect from 15.11.1957. Revenue 
Officers will continue to have powers to issue permits for 
unreserved species in unserves to meet the unreserve materials 
in reserved forests and for reserved species in unreserved will 
be issued by the Forest Officers only. 


Order : Ordered that the Resolution be published in the Orissa 
Gazette. 
By order of the Governor 


Sd/- R.P. Padhi, 


Secretary to Government. 
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ANNEXURE - lil 


NOTIFICATION DECLARING EX-ZAMINDARY KANIKA FORESTS 
AS PROTECTED FORESTS UNDER INDIAN FOREST ACT, 1927. 


GOVERNMENT OF ORISSA 
DEVELOPMENT (FOREST) DEPARTMENT 


Bhubaneswar, the 4th October, 1961. 


NOTIFICATION 


No. 33233/d. Whereas the nature and extent of the rights 
of Government and private persons in or over the Forest lands 
and waste lands known as Kanika Forests in the Police Stations 
of Aul, Rajnagar, Pattamundei and Mahakalapada in the district 
of Cuttack and Chandbali, Tihidi and Banasada and Basudebpur 
police stations in the district of Balasore have not been enquired 
into nor recorded at a survey of settlement. 

And whereas the State Government think that such enquiry 
and record are necessary in case of the said forest lands and 
waste lands but that they will occupy such length of time as in 
the meantime to endanger the rights of Government. 

Now, therefore, in exercise of the powers conferred by 
section 29 of the Indian Forest Act, 1927 (Act XVI of 1927) and 
in suppression of all previous orders on the subject the State 
Government do hereby declare pending such enquiry and record 
the said Forest Lands and waste lands in the said Kanika Ex- 
Zamindary area fully described in the schedule annexed hereto 
which are the properly of Government to be protected Forests 
and that the provisions of Chapter-IV of the said Act, shall be 
applicable to all such Forest Lands and waste lands but so as 
not to abridge or affect any existing rights of individuals or 
communities. 


Name of the Forest: Kanika Forests 


Name of the Ex-estate within Kanika Ex-zamindary 
which the forest is situated 

No. of the Touzi within which 21 

the forest is situated 
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Location Entire Kanika Ex-zamindari 
areas under the Police Stations 
of Aul, Rajnagar, Pattamundei 
and Mahakalpada in the district 
of Cuttack and Chandbali, Thidi 
and Banasada and Basudebpur 
Police Stations in the district of 


Balasore. 

Boundary 

North Outer village limits of Bideipur 
and Nala from Bijayapatana 
Bhaghukhola and Mantei Nala 
from Sendhgarha to Nuagan. 
Bay of Bengal, Chakadanala 
and Tiyarkot Nala. 

East Outer village limits of Barapali, 
Karansahi, Bilakalupara, 

West Teleanga, Barkote, 
Jagannathpur, Garjanpur, 
Bandhapada, Chakibanka, 


Dakhinadandi, Santhapada and 
thence Baitarani river upto 
Chhades, Outer village limits of 
Ganja, Santaila, Govindapur, 
Bhaga-buda, Beda Talia, 
Monhurigan, Baitarani nver from 
Mohurigan to Panchapada. 
Outer village limits of Kusam 
Deuligan, Barujal, Utkada, 
Biswali, Nalitagadia, 
Chaskanda, Motto, Pratappur, 
Nampur, Anugrahapur, Btitanki, 
Telebandha, Kharijan, 
Samtrapur, Chandapur, Atal, 
Kankaradadh and Tubi. 
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ANNEXURE - IV 


NOTIFICATION CONCERNING RESERVATION OF TREES IN THE 
PROTECTED FORESTS IN THE EXZAMINDARY AREAS OF KANIKA 


Government of Orissa Devlopment (Forest) Department 


NOTIFICATION 
Bhubaneswar the 4th October, 1961. 


No. 33245/D. In exercise of the powers conferred by clause 
(a) of the section 30 of the Indian Forest Act, 1927 (Act XVI of 
1927) and in supersession of all previous notifications on the 
subject the State Government do hereby declare with effect from 
the date of publication of this notification, the following classes 
of the trees to be reserved in the protected forests in the 
exzamindary areas of Kanika in the District of Cuttack and 
Balasore in Kanika Range of Athagarh Forest Division, viz.- 


1. Sundari Heritiera minor 

2. Sisumar Carapa obovata 

3 Keruan Sonneratia apetala 

4. Kalaboni Avicennia officinalis 

5. Kendu Diospyrus embryopteris 
6. Kochila Strychnus nuxvomica 
7. Tentuli Tamarindus indica 

8. Karanja Pongamia glabara 

9. Amba Mangifera indica 

10. Panasa Artocarpus integrifolia 
11. Jamu Euginea jambolae 

12. Hental Phoenix paludosa 

13. Rai Rhizophora mucronata 
14. Bania Hibiscus tiliaceus 

15. Guan Excoecaria agatlocha 
16. Garani Ceriops roxburghiana 
17. Banarua Aegialitis rotundifolia 
18. Dhala Bani Avicennia alba 

19. Jhaun Casuarina equisetifolia 
20. Kaju Anacardium occidentalis 
21. Eucalyptus Eucalyptus species 
22. Sisso Dalbergia latifolia 


By order of the Governor 
G.C. Das 
Revenue Secretary to Government. 
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ANNEXURE - V 


NOTIFICATION CONCERNING PROHIBITON OF CERTAIN ACTS 
IN THE PROTECTED FORESTS IN THE EXZAMINDARY 
AREAS OF KANIKA 


Government of Orissa Development (Forest) Department 
NOTIFICATION 
Bhubaneswar, the 4th Oct. 1961. 


No. 33235/D. In exercise of the powers conferred by Section 
30 (c) of the Indian Forest Act, 1927 (Act XVI of 1927) the State 
Government, do hereby prohibit from the date of publication of 
this notification, the Acts specified in the schedule -appended 
hereto, in the protected forests of Kanika ex-zamindary areas in 
the district of Cuttack and Balasore in Kanika Range of Athagarh 
Forest Division, declared as such in the notification of the 
Government of Orissa in the Development Department No. 
33233/D, dated 4.10.1961. 


SCHEDULE 
1. The quarring of stone. 
2. The burning of lime and charcoal. 


3. The‘collection or subjection to any manufacturing process 
or removal of any forest produce. 


4. The breaking up or clearing for cultivation, for building, for 
hording cattle or for any other purpose, any land. 


By order of the Governor 
G.C. Dash 
Secretary to Government 
Memo No. 33236/D. Date. 4.10.1961. 
Copy forwarded to the Chief Conservator of Forests Orissa/ 
Collector, Balasore/Cuttack/C.F., Angul/Divisional Forests Officer, 
Athagarh/Board of Revenue, Orissa/Revenue Divisional 


Commissioner, Central Division/Revenue Department for 
information and necessary action. 


Deputy Secretary to Government. 
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ANNEXURE - VI 


NOTIFICATION DECLARING EX-ZAMINDARY FOREST AREAS 
KNOWN AS KUJANG FORESTS, DHALTANGARH FORESTS, 
HARISHPUR FORESTS, MARICHPUR FORESTS AND 
BISHNUPUR FORESTS AS PROTECTED FORESTS 
UNDER INDIAN FOREST ACT, 1927. 


GOVERNMENT OF ORISSA 
DEVELOPMENT (FOREST) DEPARTMENT 


Bhubaneswar, the 4th, October, 1961 


NOTIFICATION 


No. 33237/D. whereas the nature and extent of the rights 
of Government and private persons in or over the forest lands 
and waste lands known as Kujang Forests in Tirtol, Mahakalpara, 
Ersama and Patkura Police Stations in Cuttack District, Kilipal 
Forest in the Police Station of Tirtol in Cuttack District; 
Dhaltangarh Forest in the Police Station Jagatsinghpur in 
Cuttack District; Harishpur Forests in the Police Station of 
Ersama and Balikuda in Cuttack District; Marichpur Forests in 
the Police Station of Kakatpur in Puri District and Bishnupur 
Forests in the Police Station of Cuttack District have not been 
enquired into nor recorded at a survey or settlement. 


And whereas the State Government think that such enquiry 
and record are necessary in case of the said forest lands and 
waste lands but that they will occupy such length as in the 
mean time to endanger the rights of Governments. 


Now, therefore, in exercise of the powers conferred by 
section 29 of the indian Forest Act, 1927 and in supersession 
of all previous orders on the subject, the State Government 
do hereby declare pending such enquiry and record, the said 
forest areas, fully described in the schedule annexed hereto 
which are the property of Govt. be protected forests and that 
the provisions of Chapter-IV of the said Act, shall be applicable 
to all such forest lands and waste lands but so as not to abridge 
or effect any existing rights of individuals or communities. 
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ANNEXURE - VII 


NOTIFICATION OF BHITARKANIKA WILDLIFE SANCTUARY 
THE ORISSA GAZZETTE, MAY 30, 1975 JAISTHA 9, 1897 PART III-A 
FOREST AND ANIMAL HUSBANDRY DEPARTMENT NOTIFICATIONS 


The 22nd April, 1975 


No. 6958-4F(W)- 34/78-FF.A.H.- In exercise of the powers 
conferred by section 18 of the Wildlife (Protection) Act, 1972 (53 
of 1972), the State Government do hereby declare that the forest 
lands and waste lands known as Kanika Forests in Aul, Rajnagar, 
Pattamundai and Mahakalapada Police Stations within the 
kendrapara Civil Subdivision in the district of Cuttack which were 
declared as protected forests under section 29 of the Indian Forest 
Act 1927, vide defunct Development Department notification No. 
33233, dated the 4th October 1961, including all creeks, nalas and 
river beds situated within the limits of the aforesaid protected 
forests be constituted as Sanctuary to be known as “Bhitarkanika 
Wildlife Sanctuary” which shall be altogether closed to hunting with 
effect from the date of issue of this notification. 

ANNEXURE - Vili 


NOTIFICATION CONCERNING CREATION OF 
CHANDBALI (WILDLIFE) DIVISION 


GOVERNMENT OF ORISSA FOREST, FISHERIES 
AND ANIMAL HUSBANDRY DEPARTMENT. 


NOTIFICATION 


Dated Bhubaneswar the 3rd November, 1990. No 8(F) — 41/ 
88. 26118/FFAH. Consequent upon transfer of Kujang area from 
the jurisdiction of Athagarh Forest Division to the jurisdiction of 
Chandbali Forest Division (Wildlife), the headquarters of Wildlife 
Conservation Division, Chandabali is hereby shifted to Rajnagar 
with immediate effect. 


The nomenclature of the Wildlife Conservation Division is 
changed as Mangrove Forest Division (Wildlife) with head 
quarters at Rajnagar. 

By Order of the Governor 
P.K. Mohanty 
SECRETARY TO GOVERNMENT. 
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ANNEXURE - IX 


NOTIFICATION OF BHITARKANIKA 
(PROPOSED) NATIONAL PARK 


GOVERNMENT OF ORISSA FOREST, FISHERIES & 
ANIMAL HUSBANDRY DEPARTMENT 


NOTIFICATION 


Dated Bhubaneswar the 3rd October, 1988. 


No. 8F(W)-53/88. 22904/FFAH. Whereas it appears to the 
State Government that the area described in schedules ‘A' 
and ‘B' hereto annexed is required to be constituted as a 
National Park for its ecological, faunal, floral, geomorphological 
and Zoological association and importance and for the purpose 
of protecting, propagating and developing wildlife therein and 
its environment; 


Now, therefore, in exercise of the powers conferred by sub- 
section (1) of section 35 of the Wildlife (Protection) Act, 1972 
(53 of 1972), the State Government do hereby declare its 
intention to constitute the said area as a National Park to be 
known as the Bhitarkanika National Park. 


Any person claiming any right in or over the land specified 
in the said Schedules may prefer his claim before the Collector, 
Cuttack or Collector, Balasore, as the case may be, within a 
period of two months from the date of the proclamation by the 
Collector concerned as required by sub-section (3) of the said 
section read with section 21 of the said Act. Claims preferred 
within the aforesaid period shall be taken up for disposal by the 
State Government. 


BY ORDER OF THE GOVERNOR 
P.K. MOHANTY 
SECRETARY TO GOVERNMENT. 
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SCHEDULE - 'A' 


Boundary description 
Location- Between Latitude 20° - 30' to 21° - 0' north 
Longitude - 86° - 45' to 87° - 6' East. 


NORTH: 


The northem boundary starts from Bay of Bengal at the point 
where Bhagukhola nala meets the sea and forms the common 
boundary of Basudevpur Police Station Ex-Kanika Zamindary, 
and moves in western direction to meet the saline embankment 
north of village Bijaypatna. 


WEST : 


The western boundary starts from saline embankment outer 
village limits of Bideipur and Nala from Bijoypatna to Bhagukhola 
and proceeds along the saline embankment in the south-east till 
it reaches CHANDANIPAL and then turns west along the saline 
embankment till it reaches the DHAMARA FISHING HARBOUR 
encompassing BANIPAHI and GARMAL protected forests and 
then tums south keeping the harbour area to the right of boundary 
line. It then turns east along the north bank of river Dhamara 
over a distance of 1 Km. and changes direction to south till it 
touches the midpoint of river DHAMARA and the common 
boundary of Balasore and Cuttack districts. Then it proceeds in 
a western direction along the common boundary of above two 
districts till it reaches the western most tip of Kalibhanjadian 
island and turns south to touch the saline embankment near 
village BAGHUA and proceeds in eastern direction along the 
saline ernbankrnent to reach Talchua fishing village and further 
proceeds in the same direction of south and proceeds along the 
saline embankment till the outer limits of village PRAVATI near 
MAIPURA and then turns in the western direction along the 
saline embankment till it reaches the outer limits of village 
Narayanpur, then follows the saline embankment in the northern 
direction upto village BHEKTA then it follows the north 
Mahisamada forest Block till it reaches village Sailendranagar 
and proceeds along the saline embankment from Sailendranagar 
to reach the outer limits of village Dangamal! and follows the 
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saline embankment up to Khola ferry ghat. After crossing the 
Khola creek it follows southern bank of KHOLA and GOKHANI 
creek up to AJAGARPATIA and follows the western bank of 
BHITARKANIKA RIVER to reach river PATHSALA and crosses 
over to the southern bank near village GUPTI and follows the 
saline embankment up to village OKILPAL and then it turns to 
South-Western direction along the saline embankment touching 
the village DEBENDRANAYANPUR, RAJRAJESWARIPUR, 
KRISHNAPRIYAPUR, KATHUAGOND, PENTHA to reach the 
eastern bank of river HANSUA and proceeds towards west- 
encircling Praharajpurdia to meet the BAY OF BENGAL. 


SOUTH: 


The boundary follows the tow tide line of Bay of Bengal up 
to Gahirmatha tip and proceeds to encircle the Wheeler islands. 


EAST : 


The boundary then proceeds from the eastern limits of 
wheeler group of islands and moves towards north-west keeping 
the Shortt's group of island to its left to join the coast line near 
BANIPAHI FOREST BLOCK and then proceeds further along the 
low tide line it meets the starting point at the mouth of BIDEIPUR 
NALA and the common boundary till of Basudevpur and Bansada 
Police Stations. 


RINGED OUT VILLAGES : 


1. The above area excludes the revenue villages Gopaljew 
Patna and Pataparia, encircled by Bhitarkanika river in the west, 
Pathasala river on south and Bhektakhot and south Mahisamada 
forest blocks on the north and east respectively. 


2. The area excludes the Revenue villages of SATABHYA 
and KANHUPUR. 


3. It also excludes the recorded lands within the saline 
gherries of Bagapatia, Gherry No. 16, Chasisabha Gherry and 
Debendranarayanpur Gherry. 
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1.(a) Name of the 
tocality 


(b) Tahasils 


(c) Police Station 
2. District. 

3. Boundary 
NORTH : 


SOUTH: 
EAST : 
WEST : 


4. Area 


5. Rivers : 


SCHEDULE - ' B' 
(i) Banipahi and Garmal forest blocks of 


Balasore coast consisting mainly mangrove 
vegetation. (ii) Forest blocks of Kanika 
exzamindary in Rajnagar Tahasil of Cuttack 
district consisting mostly mangrove forest. 


The area comes under Chandbali Tahasil of 
Balasore District and Rajnagar Tahasil of 
Cuttack district. 


Bansada and Rajnagar. 


Balasore and Cuttack. 


Village Nandapatna of Basudevpur Police 
Station. 


BAY OF BENGAL. 
BAY OF BENGAL. 


Villages Bijoypatna, Karanpalli, 
Kuamara, Baincha, Narendrapur, 
Gourprasad, Ishawarprasad, Sarat Prasad, 
Kanak Prasad, Balisahi, Dosinga, 
Rabbindra Nagar, Amarmagar, Sabitnsarai, 
Jayadurgapatna, Dakhindhamara, Ragada- 
patia, Paramanandpur, Righagarh, Raj- 
bijoynagar, Ajagarpatia, Junusnagar, Gupti, 
Okilpa!, Debendranarayanpur, Rajrejeswar- 
pur, Krushnapnyapur, Gopalpur, Kathua- 
gond, Nuagaon, Kaitha, Pentha. 


367.00 Sq. Kms. (Three hundred sixty- 
seven Square Kilometres) which includes 
water bodies estuaries on Dhamara and 
Maipura mouths, rivers and creeks. 


Dhamara, Bhitarkanika, Patsala, Maipura, 
Baunsagarh and Hansua. 
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ANNEXURE - X 


NOTIFICATION CONCERNING ADMINISTRATIVE JURISDICTION 
OF CHANDBALI (WILDLIFE) DIVISION 


GOVERNMENT OF ORISSA 
Forest, Fisheries and A.H. Department. 


NOTIFICATION. 


Bhubaneswar, dated, the 11th March, 1980. 


No-8F (W) 25/80-6369/FFAH, Consequent upon creation of 
a new Wildlife Conservation Division, Chandbali with 
headquarters at Chandbali, the jurisdiction of the new Division is 
indicated below. 


1. The entire Kanika Range with a total Forest area of 12540.33 
Acres or 17228.83 HA. spread over in Cuttack (400017.33 Acres 
=16.207.01HA) and Balasore (2537 acres=1027.48HA) districts 
will be exclusively under the controt of Wildlife Conservation 
Division, Chanédtali. The Bhitarkanika Sanctuary in Cuttack 
District with 16,207.01 HA will be under the charge of the new 
Divisional Forest Officer. 


2. Supervision of 'Satkosia Gorge' Sanctuary at Tikarpada. 


The newly constituted Wildlife Conservation Division, at 
Chandbali will be under the charge of a Deputy Consorvator of 
Forests posted at Chandbali under the control of Chief Wildlife 
Warden. 


BY ORDER OF THE GOVERNER 


Secretary to Government. 
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ANNEXURE - XI 
FINAL NOTIFICATION OF BHITARKANIKA NATIONAL PARK 


GOVERNMENT OF ORISSA 
FOREST & ENVIRONMENT DEPARTMENT 


NOTIFICATION 
Dated Bhubaneswar the 16th Sept., 1998. 


No. 19686/F&E. Whereas the State Government, in exercise 
of the powers conferred by sub-section (1) of section 35 of the 
Wildlife (Protection) Act, 1972 (53 of 1972) declared its intention 
to constitute an area as a National Park published in the 
notification of the Government of Orissa, Forest, Fisheries and 
Animal Husbandry Department bearing SRO No. 715/88, dated 
the 3rd October, 1988. 


And whereas, the proceedings under the provisions of 
sections 19 to 26-A (both inclusive, except clause (c) of sub- 
section (2) of section 24) were undertaken as required under the 
said provisions; 


And whereas all claims made in relation to any land in the 
said area have been disposed of by the State Government and 
all rights in respect of lands which shal! comprise within the 
National Park have become vested in the State Government; 


Now, therefore, in exercise of the powers conferred by sub- 
section (4) of section 35 of the said Act, the State Government 
do hereby specify that the area described in Schedules ‘A’ and 
‘B' shall comprise within the National Park and declare the said 
area as a National Park to be known as Bhitarkanika National 
Park with effect from the date of publication of this notification in 
the Orissa Gazette. 


SCHEDULE - A 


LOCATION - 86° 45' to 87° 03' East Longitude 
20° 30’ to 20° 48’ North Latitude 
NUMBER OF VILLAGES AND HUMAN HABITATIONS - NIL 


TOTAL AREA OF NATIONAL PARK - 145 Sq. Kms. Which includes 
forest lands, rivers, creeks, estuary and backwaters. 
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DESCRIPTION OF BOUNDARY : 


The south western boundary of Bhitarkanika National Park 
starts from Barunei Muhana (Southern bank of River Hansua). 
Then it moves in a Northwesterly direction and crosses Hansua 
river and meets the boundary of village Joginath and then moves 
along the Northeasterly direction upto village Harishpur. Then it 
turns to western direction upto the village limit of Attarpada and 
takes a tum on eastern direction till outer village boundary of 
Kanhupur and then it moves along outer boundary of villages of 
Bikeikani, Chitakotha, Jaudia, Sanakuji, Kaitha, Gamahsikhar, 
Kathuaganda, in the north easterly direction. Then it moves along 
the saline embankment and outer limits of the villages, 
Padmanavpatna, Nachipara, Kanaphulia, Narayangarh, Gopalpur, 
Baliora, and Rajrajeswaripur in the northeasterly direction. Then 
it moves along the outer limits of villages of Banabiharipur, 
Debendranarayanpur, Okilpala, Bagapatia, Adabhutia, Uttar 
Bagapatia in the northern direction to meet the southern bank of 
river Patsala. It then moves in South westerly direction along the 
Patsala river up to the village limit of Adbhutia and crosses the 
river to meet village limit of Junusnagar and then moves in the 
northeastem direction along the northern bank of Patsala river 
till it meets the Bhitarkanika river. Then it moves along the saline 
embankment of western bank of river Bhitarkanika upto 
Rajbijaynagar. Then it moves along the saline embankment and 
outer limit of villages of Sana Gokhani, Iswarpur, Righagarh, 
Rajendranarayanpur till it meets the Khola creek in the western 
direction. Then it moves along the southern embankment of 
Khola creek till its confluence to River Brahmani and crosses to 
its northem embankment and moves in easterly direction till outer 
limits of village Gobindpur. It follows the northern direction along 
the outer limits of village Ragadapatia, then moves southwards 
along the outer limits of villages Durgaprasad, Bhitarkanika (only 
the sthitiban land). Then it moves in a northerly direction to meet 
the limits of village Bankuala, takes a course along the outer limit 
of village Bankuala to meet the outer boundary of village 
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Dangmal. Then it moves in the easteriy direction along the outer 
limits of Baghua, Krushnanagar, Kanaknagar, Sailendranagar, 
Rajendranagar and meets the boundary of village Talchua. It then 
moves in a Southerty direction along the outer boundary of village 
Sikarpahi to meet village limit of Vekta. It moves along the outer 
limit of village Vekta to meet the outer boundary of village 
Rangani, then moves along the outer limit of village Pataparnia, 
Gopaljewpatna, Sailendranarayanpur, Balungapatia, Gumura, in 
the western side. Then it moves in a north easterly direction in 
the outer limits of villages Gumura, Balungapatia, Gopaljewpatna, 
Pataparia and Narayanpur. It then moves in a easterly direction 
along the outer limits of village Charakhola, Garta, Keruapala, 
Banipal, Sarajendrapur. Then it takes a northerly direction along 
the outer limits of village Prabhati and takes a north westerly 
direction along the saline embankment in the outer limits of 
village of Ahirajpur, Sailendra Sarai, then enter into tidal creek 
and takes a course in the southern direction and encircles the 
creek and again connects the saline embankment at the village 
limit of Bhanja Prasad and moves in the north westerly direction 
along the outer limits of village Bhanj Prasad, Jyotiprasad, 
Rajpatna. Then it takes a westerly direction along the outer limits 
of villages of Rajpatna, Talchua, Rajendranagar, Rajeswarinagar, 
Sailendranagar, Kanaknagar, Krushnanagar, Subarnapur, 
Trilochanpur, Saradaprasad on the northern boundary. Then it 
takes a southerly direction along the village limit of Nalitapatia 
along river Dhamra. Then it crosses river Dhamra at the 
confluence of village limit of Nalitapatia and Ragadapatia to the 
Northern bank of river Dharnra. Then it moves along the northern 
bank of river Dhamra and join the district boundary of Kendrapara 
district till it rneets the northern most tip of Ekakula Nasi island 
through back waters and estuaries of Dhamra and Maipura river 
mouths in the north eastern direction. Then it connects to Bay of 
Bengal and moves along the low tide line south wards along the 
coast till it meets the limits of village Badgahirmatha and moves 
along the outer limits of villages of Badagahirmatha, Barahipur, 
Satabhaya, Rabindrapali, Magarkanda, Dantiapada, 
Tentuliakhola, Gobindpur and again join the low tide line of the 
coast near Mohanpur. Then it moves further along the low tide 
line of the Sea Coast along Bay of Bengal till it meets Barune' 
muhan at its starting point. 
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SCHEDULE - B 


NORTH Bhadrak District. 

SOUTH Bay of Bengal. 

EAST Bay of Bengal. 

WEST Villages to the west of Gokhani creek, Bhitarkanika 
river, Patsala river, Saline embankment and outer 
limits of villages of Kaitha, Sanakuji, Jaudia, 
Baikeikani, Kanhupur, Bhelsan, Harishpur, Sundaripal 
and Joginath, Hansua river. 


By Order of the Governor 
Principal Secretary to Government. 
Memo No. 19687 F&E., Dated Bhubaneswar. 16th Sept. 1998. 
Copy forwarded to the Director, Printing and Publication, 


Orissa, Cuttack with a request to publish the Notification in the 
next issue of Orissa Gazette and will bear S.R.O. No. 


ANNEXURE - XII 


NOTIFICATION OF GAHIRMATHA (MARINE) 
WILDLIFE SANCTURARY 


THE ORISSA GAZETTE EXTRAORDINARY 
PUBLISHED BY AUTHORITY 


No. 1268, Cuttack, Friday, October 17, 1997/Aswina 25, 1919 


FOREST AND ENVIRONMENT DEPARTMENT 
NOTIFICATION 
THE 27TH SEPTEMBER 1997 


No. 18805- F & E.- Whereas the State Government consider 
that the area, the limits of which have been specified in 
Schedules ‘A’ and ‘B' given below including off shore islands, 
estuanes, back waters, mud flats, river mouths, swamps, riverine 
islands, creeks, sand bars, wet-lands and Government lands 
between the boundaries described in Schedule ‘A’ situated under 
the Police Station of Chandbali in Bhadrak district, Rajnagar and 
Mahakalapada Police Stations in Kendrapada district, is 
comprised within reserve forest and a part of territorial water and 
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is of adequate ecological, faunal, floral, geomorphological natural 
or zoological significance for the purpose of protecting, 
propagating or developing wildlife. 

Now, therefore, in exercise of the powers conferred by 
clause (b) of sub-section (1) of section 26 A of the Wildlife 
(Protection) Act, 1972 (53 of 1972) and with prior concurrence of 
the Central Government the State Government do hereby declare 
the aforesaid area to be a sanctuary known as “GHIRMATHA 
(MARINE) WILDLIFE SANCTUARY” with effect from the date of 
publication of this notification in Orissa Gazette. 


SCHEDULE - A 


LOCATION : 86°45'57" to 87°17'36" East longitude 
20°17'32" to 20°46'58" North latitude 


No. of villages and human habitations : Nil 


Total area of the Sanctuary :- 1435.00 Square kilometres 
which includes 1408.00 Square kilometres of water body and 
27.00 Square kilometres of land mass including Reserve Forests 
(Mangrove), mud flats and accreted sand bars. 


Core area of the Sanctuary : 725.50 Square kilometres 
Buffer Zone of the Sanctuary : 709.50 Square kilometres. 


DESCRIPTION OF BOUNDARY 


The Boundary of the Gahirmatha (Marine) Wildlife 
Sanctuary starts frorn station No. 1 (with co-ordinates 87°02'45" 
east longitude and 20°43’51" north latitude) which is situated at a 
straight line distance of 8.25 kilometers with a bearing of 118° in 
south-east direction from palmyras point (Talchua point with co- 
ordinates 86°58’33" east longitude and 20°46'00" north the 
confluence of Kanitiakhai creek and Dhamara river, 3 kilometers 
north-east of Talachua jetty. Then it turns east with a bearing of 
88° over a distance of 3 kilometers to meet station No. 2 on the 
southern periphery of Long Wheeler island (with co-ordinates 
87°04'15" east longitude and 20°44'00" north latitude). The 
boundary then turns to north east direction with a bearing of 53° 
over a distance of 8.5 kilometers to reach station No. 3 in the 
sea having co-ordinates 87°08'05" east longitude and 20°46'58" 
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north latitude. The boundary then turns south-east with a bearing 
of 112° over a distance of 13.0 kilometers to reach station No. 4 
(with co-ordinates 87°17'36" east longitude and 20°42'49" north 
latitude). Then it turns south-west with a bearing of 1943 over a 
distance of 8.0 kilometers to meet station No. 5 (with co-ordinates 
87°16'27" east longitude and 20°38'37" north latitude). Then it 
further turns to south-west with bearing of 228° over a distance 
of 38 kilometers running almost parallel to the Gahirmatha coast 
of Bhitarkanika Wildlife Sanctuary to meet the station No. 6 (with 
co-ordinate 87°00'45" east longitude and 20°25' 00” north 
latitude). The boundary then continue in south-west direction with 
a bearing of 204° over a distance of 15:25 kilometers to reach 
station No. 7 (with co-ordinates) 86°56'14" east longitude and 
20°17'32" north latitude). The boundary then turns to north-west 
direction towards Mahanadi river mouth with a bearing of 289° 
over a distance of 18.25 kilometers to reach station No. 8 located 
on the eastern boundary of Hetamundia Forest Block (with co- 
ordinates 86°46°23" east longitude and 20°20'50" north latitude). 
Then the boundary line follows the outer periphery of Hetamundia 
Forest Block over a distance of 4.0 kilometres in a north-east 
direction to reach it's northern limit at a point at station No. 9 
(with co-ordinates 86°47'24" east longitude and 20°22'37" north 
latitude) and then turns wet across Kansaridia creek and follows 
the outer boundary of Kansaridia Forest Block, Sana Tubi Block 
and Kharanasi Revenue village up to the mouth of Jamboo Nadi 
(Gobari) river. Then it cross the Jamboo mouth and follows the 
high water line on the outer boundary of Jamboo Forest Block 
and Kandarapatia Forest Blocks. It then cross the mouth the 
Kandarapatia creek and follows the high water line on the outer 
boundary of Sasanapeta Forest Block to reach “Barunei Muhan" 
(Mouth of Hansua river). It then crosses “Barunei Muhan” and 
meets north-eastern point of the Bhitarkanika Wildlife Sanctuary 
boundary line at station No. 10 having co-ordinates (86°45'57" 
east longitude and 20°31'02" north latitude) and follows the high 
water mark of Gahirmatha coast of Bhitarkanika Wildlife 
Sanctuary over the crow files distance of 38.5 kilometres up to 
the northern most tip of Ekakula sand spit to meet station No. 11 
(with co-ordinates 87°03'33" east longitude and 20°42'55" north 
latitude). It then turns north-west to join the starting point at 
station No. 1. 
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CO-ORDINATES OF STATIONS DESCRIBED ON 
THE BOUNDARY LINE: 


Station No. East Longitude North latitude 
Palmyra's point 


(reference point) ... 86°58'33" 20°46'00" 
1. 87°02'45" 20°43'51" 
2. 87°02'15" 20°44'00" 
3. 87°08'05" 20°46'58" 
4. 87°17'36" 20°42'49" 
5. 87°16'27" 20°38'37" 
6. 87°00'45" 20°25'00" 
7. 86°56'14" 20°17'32" 
8. 86°46'23" 20°20'50" 
9. 86°47'24" 20°22'37" 
10. 86°45'57" 20°31'02" 
11. 87°03'33" 20°42'55" 
CORE AREA : 


An average width of 11 Kilometers wide strip of offshore 
from Ekakulanasi in the north-east to ‘Barunei Muhana’ in the 
south-west and an average width of 10 Kilometer from ‘Barunei 
Muhana'’ to ‘Mahanadi Muhana’ has been taken as the core area 
of the Gahirmatha (Marine) Wildlife Sanctuary where totat 
restriction is to be imposed throughout the year. 


DESCRIPTION OF THE CORE AREA OF THE SANCTUARY. 


The core area of the proposed Gahirmatha (Marine) wildlife 
sanctuary starts from station No. 1 of sanctuary proper and then 
follows the sanctuary boundary line passing through station No. 
2 to meet station No. 3 in the sea (with co-ordinates 87°08'05" 
east longitude and 20°46'58" north latitude). it then follows the 
sanctuary boundary over a distance of 14 kilometers to meet 
station “A” (with co-ordinates 87°15'35" east longitude and 
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20°43'41" north latitude) and turns south-west rinning almost 
parallel keeping an average distance of 11 Kilometers to the 
coastline with a bearing of 235° over a distance of 43.5 kilometers 
Aip to station “B" (with co-ordinates &66°55'00" at tongitude and 
20°30'00" north latitude). It then continues in south-west direction 
with a bearing of 197° over a distance of 21 kilometers keeping 
an average distance of 10 kilometers from the shore line of 
Hukitola and Hetamandia islands of Mahanadi Delta to join the 
Gahirmatha (Marine) Wildlife Sanctuary boundary line at a point 
at station “C” (with co-ordinates 86°51'23" east longitude and 
north latitude). It then turns north-west with a bearing of 288° 
Kilometers to meet station No. 8 located on the eastem boundary 
of the Hetamundia Forest Block (with co-ordinates 86°46'23" east 
longitude and 20°20°'50" north latitude). It then follows the 
sanctuary boundary tine along the outer boundary of Hetamundla 
Forest Block over a distance of 40 Kilometers in a north-east 
direction to reach Its northem limit at a point at station No. 9 (with 
co-ordinates) 86°47'24" east longitude and 20°22'37" north 
latitude). It then follows the outer eastern boundary of Hukitola 
Reserve Forest over a distance of 5 Kilometers up to a Point at 
station “D” with co-ordinates 86°48'00" east longitude and 
20°25'00" north latitude). Then it turns west with a bearing of 2700 
over a distance of 1 Kilometer across Hukitola Reserve Forest 
to a point at Station “E” (with co-ordinates 86°47'05" east 
longitude and 20°25'00" north latitude). It then turns north-east 
with a bearing of 3° over a distance of 8.5 Kilometers on western 
side of Hukitola island to a point at Station “F” (with co-ordinates 
86°47'42" east longitude and 20°29’37" north latitude). It then 
turns north-east with a bearing of 291° over a distance of 3.25 
Kilometers to meet station No. 10 of the sanctuary boundary at 
“Barunei Muhana” on the main land (with co-ordinates 86°45'57" 
east longitude and 20°31'02" north latitude). It then follows the 
sanctuary boundary line over a crow flight distance of 38.5 
Kilometers up to the northern most tip of Ekakula sand spit to 
meet station No. 11 (with co-ordinates 87°03'33" east longitude 
and 20°42'55" north latitude). It then turns north-west to join the 
start'rig point at Station No.1. 
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COORDINATES OF STATIONS DESCRIBED ON THE 
BOUNDARY LINEF OF THE CORE AREA OF THE 


SANCTUARY: 
Station No. East Longitude _ North latitude _ 
1. 87°02'45" 20°43'51" 
2. 87°04'15" 20°44'00" 
3. 37°08'05" 20°46'58" 
A. 87°15'35" 20°43'41" 
B. 86°55'00" 20°30'00" 
Cc. 86°51'23" 20°19'09" 
8. 86°46'23" 20°20'50" 
9. 86°47'24" 20°22'37" 
D. 86°48'00" 20°25'00" 
E. 86°47'05" 20°25'00" 
F. 86°47'42" 20°29'37" 
10. 86°45'57" 20°29'37" 
11. 87°03'33" 20°42'55" 
SCHEDULE - B 


NORTH- Short's island, Wheeler islands, Dhamara estuary, 
mouth of river Dhamara, Bay of Bengal. 


SOUTH- Mouth of river Mahanadi, Paradeep Port, Bay of 
Bengal. 


EAST- Bay of Bengal. 


WEST- Shore line of Bhitarkanika Wildlife Sanctuary, islands, 
mudflats and Forest of Mahanadi Delta. 


By order of the Governor 
S. RATH 


Commissioner-cum-Secretary to Government 
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ANNEXURE - XIII 


NOTIFICATION CONCERNING EXTENSION OF JURISDICTION 
OF MANGROVE FOREST DIVISION (WL) RAJNAGAR OVER 
GAHIRMATHA (MARINE) WILDLIFE SANCTUARY 


GOVERNMENT OF ORISSA 
Forest and Environment Department. 


NOTIFICATION. 
Bhubaneswar, dated, 6th dec, 1997. 


No. 8F (WL) 4/97 23282 /F&E., Consequent upon 
dectaration of Gahiramatha (Marine) Wildlife Sanctuary vide 
Government Notification No. 18805/F&E Dated 27.10.97 
published in Extraordinary Orissa Gazette No. 1268 Dated 
17.10.97 for control and management of the sanctuary area, the 
jurisdiction of Mangrove Forest Division (WL) is extended to the 
Gahiramatha (Marine) Wildlife Sanctuary. 


The Divisional Forest Officer in charge of Mangrove Forest 
Division (WL) Rajanagar will function as Wildlife Warden as per 
Section 4 (i) (b) of the Wildlife (Protection) Act, 1972 in respect 
of the Gahiramatha (Marine) Wildlife Sanctuary. 

By order of the Governor 
L. Patra 
Deputy Secretary to Government. 


ANNEXURE - XIV 


NOTIFICATION OF PORT OF DHAMRA (CHANDBALI) 
ON THE ORISSA COAST, 1881 


DHAMRA 


Notification, dated the 28th March, 1881 (published in the 
Calcutta Gazette of the 30th March, 1881, Part 1 page 379). 


In supursession of previous notifications defining the limits 
of the Port of Dhamra (Chandblily) on the Orissa Coast, the 
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Governor is pleased with the previous sanction of the Governor- 
General in Council, to alter the limits of the said port, and to 
declare, under section 6 of the Act XII of 1875 (The Indian Ports 
Act, 1875 the extent of such limits to be as follows :- 


The limits of the ports, from the mouth of the Dhamra 
westward, include the following rivers and their banks within fifty- 
yards of high-water mark at ordinary spring tides : the Dhamra; 
the Brahmini as far as its junction with Chota Brahminey at 
Patamundai; the Kuraoon, to a distance of one mile beyond Ali; 
the Byturnoo as far as a creak named Kalra jor bayond 
Mohurgaon and the Montei as far as the Government farry at 
Baliapal, Eastward of the mauth of the Dhamara the boundaries of 
the port are defiend by (a) a line drawn from the bank, opposite the 
Chandpal tree, on the north site of the river, through the Kanaka 
buoy, to a depth of seven fathons; (b) a line drawn from the palru 
tree on the north side of the river (about two miles east by mouth 
of the east end of Kalibang Island)’ through shorts' Tripod Beacon 
to a depth of seven fathoms; and (c) a line drawn through sounding 
of seven fathons to join lines (a) and (b). 


With the sanstion of the Government of india in Council, it is 
hereby declared that the Port of Dhamara (Chandbally), as now 
defined, is subject to the provisions of section 38 of Act Xi of 
1875. 


PORT DURS 


By a notification of the 8th December 1875, it was declared 
that a port due should levied in the Port of Dhamra at a uniform 
rate of six annas per hundred maunds upon every sea-going 
vosaal of the burdon of three houndred maunds and upwards 
which should enter the said port. 


The following modification of this rule has since been 
sanctioned by the Lieutenant Governor in order No. 1527, dated 
the 27th May 1870 : 


In the case of coasting visting the Port of Dhamara, port 
dues shall not be levied on the same vesel of than once in thirty 
days. 


The Lieutenant Governer is now pleased, under section 7 of 
the Act, to make the foltowing : 
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PORT RULES FOR THE PORT OF DHAMRA (CHANDBALLY) 


1. All vessels entering the port shall anchor in a line, and 
shall moor in such a position as the port Officer may direct, so 
as to leave a passage open for vessels passing in or out, and no 
vessel shall be removed from such position without the Port 
Officer's permission. 


2. No master of any steam or sailing vessel shall attempt to 
move his vessel in port until he has made both anchors ready for 
immediate use, with a clear rauge of 20 fathoms for each cable. 


3. All masters of vessels lying in port shall strike their 
topgallant masts, wards, and any other portion of their vessels' 
gear, as a preccaution against bad weather, when requested to 
do so by the Port Officer. 


4. All vessels anchored in the port shall exhibit between 
Sunset and sunrise, where it can be seen, but at a height not 
exceeding 20 feet above the hull of vessel, a white light in 
a globular lantern of eight inchas In diameter, and so constitueted 
as to show a clear, uniform and unbroken light, visible all round 
the horizon, and at a distance of about one mile. 


5. All consting vassels, cCargo-boatS, ---=---=eeee and ---o-- 
when under weigh after dark within the limits of the port, shall 
carry a white light in a lantern in the forepart of the vessel where 
it can be distinctly seen. 


6. Masters of vessels entering the river should have a 
Stream anchor over the stem with a good stout havour attached, 
for the purpose of anchoring the vessel by the stern if ther should 
NOt DE -eeee-s ceces hf 


7. Masters of vessels who may have arrived of Dhamra 
without being able to procure a pilot shall anchor a head the 
Dhamara custom ....... mid-channel and shall there a wait a pilot, 


communicating for that purpose if necessary, with the Port Officer 
at Chandbally. 


Digitized by srujanika@gmail.com 


339 


8. Masters of sailing vessels, on taking on board a native 
pilot, shall not give up the entire command, but, while the pilot is 
looking after the steering, shall attend to the irmming and setting 
of their sails, and shall have the crew properly stationed, and 
everything in good working order. 


9. The Port Officer shall himself porsonally pilot out to sea 
all vessels leaving the port with a draught exceeding 15 feet, 
unless prevented by physioal inoapaolly, and no mastor of a 
vessel drawing more than 15 feet shall place his vessel In charge 
of a native pilot without first applying to the Port Officer. 


10. No passengot or other boat, and no catamaran, shall ply 
for hire within the limits of the port unless licensed so to do byt 
the Port Officer. The Port Officer, before granting any such 
license, shall satisfy himself that the boat Is safe, and the license 
shall in all cases specify the minimum number of the crew to be 
carrled, and the maximum number of passengers and amound 
of baggage or goods to be allowed on each boat. The license 
shall be in force for one year from date, and the number of the 
license shall be painted In a consplounoun manner on the bow 
of each bort. Nothing in this rule shall be hold to apply to cargo- 
boats licensed in accordance with any rules passed under the 
Customs Act. 


ANNEXURE - XV 


NOTIFICATION OF 1883 REGARDING ADDITIONAL PORT 
RULES FOR CHANDBALLY 


Sanctioned in Notification, dated the 25th February 1883 
(published in the Calcutta Gazette, 1883, Part !, page 107). 


The charge for the use of buoys Nos. 1, 2 and 3 laid in 
midstream and off the jetties of the India General Steam 
Navigation Company and the Orissa Bleam Paekol! Company and 
of Messrs. Manoil and Company shall be at the rate of Rs. 15 
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REGISTRATION OF CARGO-BOATS, DHAMRA 


Notification, dated the 11th February 1879 (published in the 
Calcutta Gazette of 12the February 1879, Part |, page 150). 


Under section 79 of Act VIII of 1878 (the Sun Customs Act), 
Lieutenant Governor has been pleased to appoint the Port Officer 
of Chandbally to issue licenses for, and register, cargo-boats 
plying within the limits of the Port of Dhamara in the Province of 
Orissa. Under that section, and under section 7 of Act XII of 1875 
(the Indian Ports Act), the following rules are hereby prescribed. 
These rules shall come into force on the 1st Apri! 1870. 


Rules sanctioned by the Lieutenant-Governor of Bengal 
for the issue of Licenses for, and Registration of, Cargo- 
boats by the Port Officer of Chandbally for the Dhamra Port, 
under section 79 of Act VI!! of 1878 and section 7 of Act X11 
of 1676. 


I. Each application for the licensing and registration of a 
cargo-boat must contain particulars of the owner's 
name and residence and the tonnage of the boat. 


"I. The applications shall be made to the Port Officer of 
Chandbally, who shall cause the boats to be 
examined, and shall certify that they are safe. 


Nl. The Port Officer shall, every six months, cause the 
boats to be surveyed, and if any boat is found unsefe, 
shall withdraw the license held by the owner of the 
said boat untill it shall have been repaired to his 
satisfaction. 


M The Port Officer may from time to time condemn any 
boat found to be thoroughly unsafe, and may refuse 
to allow it to be repaired. 


Vv. The licenses issued will be free until further orders of 
Government, but shall be issued subject to alt the 
counditions specified in these rules. 


Vi. The licenses issued will be curront until they are 
withdrawn by the Port Officer, provided that this 
condition may be modified if it should be determined 
hereafter to fix any license-fee. 
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VIL. 


VI. 


All licenses will be registared in the order of granting but 
when any license is permanently withdrawn, then the 
next license issued shall bear the number of the license 
withdrawn. 

The number of the license must be painted in black 
letters on a white ground on both the bows of every 
licensed boat; the figures must not be less than 6 
inches in length and 4 inches in brendth. 

The license must be produced whenever demanded by 
the Port Officer of Chandbally, or any of his 
subordinates, by any officer of Police or Customs, or 
by any person using or hiring the boat. 

Cargo-boats, the manjees of which shall not produce 
their license as aforesaid, may be treated as 
unlicensed boats, failing an explanation satiafactory to 
the Port Officer of Chandbally, or, in his absence, to 
the Customs Officer at the station. 

Any goods found within the limits of the port on board 
of any boat not duly licensed and registered shall, 
unless such goods be covered by a special permit 
from the officer in charge of the Custom House, be 
liable to confisoation, and the owner or the person in 
charge of the boat shall be liable to a pandlty not 
exceding one hundred rupees. 

No cargo-boats shall be licensed unless provided with 
a sufficient crew, to be specified in the house. 

If any license be cancelled for any preson the holder 
thereof shall be bound to deliver it up to the Port 
Officer of Chandbally. 

Scale of crews : 


Class Tst, square built, open or decked 


For a boat of not more than 15 tons burthen, 4 men, 


including manjee. 


Above 15 tons and under 20 tons, 5 men, including manjee. 


20 25 6 
25 30 7 
30 35 8 
35 40 9 
40 10 
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Class 2nd, Bhuts or Pattamoondi Boats. 

For a boat of not more than 15 tons burthen, 4 men, 
including manjee. 

Above 15 tons and under 20 tons, 5 men, including manjee. 


20 30 6 

30 35 7 

| 35 8 
Pattah (small boats) 3to 6 ,, 9 


XV Any licensed cargo-boat found plying within the limits 
of the Ports of Dhamara with less than the prescribed 
scale of craw under Rule XIV, or with deffcient ground- 
tuckle and appliances, shall be liable to withdrawal of 
license until such defficiency be made good to the 
satisfaction of the Port Officer of Chandbally. 


ANNEXURE - XVI 
EXTENT OF THE LIMITS OF THE PORT OF DHAMRA 


LIMITS OF THE PORT OF DHAMRA (CHANDBALI) 
NOTIFICATION 
‘Dated 9th June, 1931 


No. 1652-I-VP-12-Com-In exercise of the power conferred 
by Sub-Sections (I) and (2) of Section 5 of the Indian Ports Act, 
1908 (IX of 1908) and in supersession of the notification of the 
Government of Bengal dated the 28th March 1881 (Published on 
pages 379 and 380 of the Calcutta Gazette dated the 30th March 
1881) the limits of the Port of Dhamra (Chandbali) on the Orissa 
Coast as defined in the said notification and to declare the extent 
of the limits of the said Port of Dhamra to be as follows :- 


The limits of the Port, from the mouth of the Dhamra 
westward, include the following rivers and their banks within fifty 
yards of high-water mark at ordinary spring tides :- the Dhamra, 
the Brahmani as far its junction with the Chota Brahmani at 
Patamundai, the Kharsua to a distance of one mile beyond Aul; 
the Baitarani as far as a creek named-Kairajor beyond 
Mahurigaon; and the Matai as far as the Government ferry at 
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Baliapal. Eastward of the mouth of the Dhamra the boundaries 
of the port are defined by (a) a line drawn due east (true) from 
Balisahi Beacon, on the north of the river, to a depth of seven 
fath oms, (b) a line drawn due east (true) from Budara Beacon 
to a depth of seven fathoms, (c) a line drawn through soundings 
seven fathoms to join lines (a) and (b). 


Notification No. 625-Com, Dated the 9th March, 1931 is 
hereby cancelled. 


ANNEXURE - XVII 


NOTIFICATION CONCERNING AMENDMENT OF PORT RULES 


The Orissa Gazette 


EXTRAORDINARY 
PUBLISHED BY AUTHORITY 


COMMERCE & TRANSPORT (PORTS) DEPARTMENT 
NOTIFICATION 
The 16th September 1983 


No. 3811 -— IV PDP. 34/83 P.D. — Whereas the draft of certain 
amendment further to amend the rules published in the 
Notification of the Government of Bihar and Onissa No. 218-iV- 
P-1-34-Com., dated the 9th February 1934, has been published 
as required by sub-section (2) of section 6 of the indian Ports 
act, 1908 (15 of 1908), in extraordinary issue of the Orissa 
Gazette, dated the 3rd January, 1981 under the Notification of 
the Govemment of Orissa in the Commerce & Transport (Ports) 
Department No. 5007, dated the 26th December, 1980, inviting 
objections or suggestions from all persons likely to be affected 
thereby before the 31st day of January, 1981; 


And whereas objections and suggestions received in respect 
of the said draft have been considered by the State Government; 
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Now, therefore, in exercise of powers conferred by sub- 
section (1) of section 6 of the said Act, Government do hereby 
make the following amendments to the rules published in the 
notification of the Government of Bihar and Orissa as aforesaid 
in its applicability to the State of Orissa, namely:- 


AMENDMENTS 


In the said rules; 
(a) for rule 1, the following rule shall be substituted, namely:— 


(1) In these rules unless there is anything repugnant in the 
subject or context:— 


Definitions 
(a) 'Act' means indian Ports Act, 1908; 


(b) ‘Commander’ means the master of a sea going vessel, 
skipper of a fishing trawler and scrag or tindal in charge 
of small fishing vessel, river tug or motor launch or 
inland mechanically propelled vessel; 


(c) "Conservator" means conservator appointed under 
section 7 of the Act; 


'‘Day-break' means half an hour before sunrise and 
‘Dark’ means half an hour after sunset; 


‘Harbour limits' means that portion of the Baitarani and 
Dhamra rivers which is included between the telegraph 
line crossing the river one mile above Guire point and 
Dhamra mouth; 


(f) ‘'Port' means the Chandbali (Dhamra) Port, the limits 
of which are defined in notification of the erst while 
Government of Bihar and Orissa in the Revenue 
Department. No. 1652-IVP-12-Com, dated the 9th June 
1931. 


(g) Port approaches’ means that portion of the port limit 
to the east-ward of the mouth of Dhamra river defined 
in the port limits; 


(d 


ef 


(e 


ee 


(h) 'Vessel' means Sea going power driven vessel or a 
sailing vessel, river tug, fishing trawler, motor or a 
steam launch-inland mechanically propelled vessel." 
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(b) for rule 26 following rule shall be substituted, namely:— 
Rates for 24. (1) Charges against seagoing vessles, fishing 


use of 


trawlers and inland mechanically propelled for the use of 


harbour harbour facilities shall be as follows :- 


facilities 


(a) for use of Dhamra Landing quay — 


(i) Seagoing Vessels 


(ii) Fishing trawlers and inland 
Vessels (other than country 
crafts) having length of fifty 
feet and above. 


(iii) Fishing trawlers and inland 
Vessels (other than country 
crafts) having length of less 
than fifty feet. 


(iv) Country Crafts 


(b) For use of Chandbali 
landing Ghat — 

(i) Fishing trawlers, inland, 
vessels (other than country 
crafts) having tength of less 
than fifty feet. 

(ii) Country crafts 


(c) For use of landing buoys in 
harbour limits. 


(d) For use of mooring boats 
and crew assisting a vessel 
in mooring and unmooring. 


Five hundred rupees for every 
twentyfour hours or part 
thereof which shall count 
from the time of arrival of the 
vessel. 

Ten rupees per day or part of a 
day subject to a maximum of 
two hundred rupees a month. 


Five rupees per day or a part 
of a day subject to a 
maximum of one hundred 
rupees per month. 


One rupee per day or part of a 
day subject to a maximum of 
ten rupees per month. 


Five rupees day or part of a 
day subject to a maximum of 
one hundred rupees per 
month. 

One rupees per day or part of 
a day subject to maximum of 
ten rupees per month. 

Five rupees per day subject to 
a maximum of one hundred 
rupees per month. 


Fifty rupees per operation. 
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(2) For drawing fresh water through shore connection at the 
landing quays:- 


(a) All vessels, other than fishing trawlers and inland vessels, 
shall pay at the rate of three rupees per every one 
thousand litres or part thereof subject to a minimum of 
rupees sixty. ” 


(b) All fishing trawlers and inland vessels shall pay at rate of ten 
paise per every twenty litres of fresh water drawn. 


(3) Charges for stacking bags on landing quays or ghat wharves 
shall be made at the rate of ten paise per bag for every twenty- 
four hours or part thereof after the first twenty-four hours. 


(4) Charges for use of covered space in the port area shall be at 
the rate of twenty-five rupees per ten square metres of area 
per month of part thereof. 


(5) Charges for nets shall be fifty paise per net per day. 


(6) Charges for stacking fishing trawlers and other mechanised 
vessels on the landing quay and adjacent area shall be one 
hundred rupees per day or part thereof. 


(7) Charges for hiring slipway shall be one hundred rupees for 
the first twenty-four hours and rupees twenty per day for the 
subsequent days. 


By order of the Governor 
S. Mishra 
Secretary to Government 
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ANNEXURE - XVIII 


NOTIFICATION CONCERNING CHANGE OF BOUNDARY 
OF CHANDBALI! (DHAMRA) PORT. 


THE ORISSA GAZETTE 
EXTRAORDINARY PUBLISHED BY AUTHORITY 


No. 309 CUTTACK, FRIDAY, MARCH 20, 1998/FALGUNA 29, 1919 


COMMERCE & TRANSPORT (COMMERCE) DEPARTMENT 
NOTIFICATION 


The 11th March 1998 


No. 1619-G.P.P. 64/97-Com.- In exercise of the powers 
conferred by Section 5 of THE INDIAN PORTS ACT, 1908 (15 
of 1908), the State Government do hereby make the following 
amendments to the notification of the erstwhile Govemment of 
Bihar and Orissa in the Revenue Department No. 1652-1VP-12- 
Com., dated the 9th June 1931, namely : 


AMENDMENT 


In the said notification, after the last sentence of the Port 
limits as defined therein, the following shall be added, namely : 


“Towards north of the mouth of Dhamra, the boundaries of 
the Port are defined by (a) South — A line joining Amarnagar 
(point A) (Lat. 20° 48’, Long. 86° 56’) up to 20 Mtr. contour at 
Point “C” (Lat. 20° 56), (Long. 87° 16”) through South of Kanika 
Sands (Point “B’O 9 Lat. 20° 48', Long. 87° 02’). (b) North — A line 
joining Sarat Prasad 9 Point DO (Lat. 20° 56’, Long. 86° 55') up 
to 20 Mtr. contour (Point E) Lat. 21° 02', Long 87° 13' 30"). (Cc) 
East — 20 Mtrs. contour line between Southern Point “C” and 
Northern Point “B”. (d) West — A line joining Amamagar (Point 
A) (Lat. 20° 48', Long. 86° 56’) to Sarat Prasad (Point D) (Lat. 
20° 56’, Long. 86° 55’). 


By Order of the Governor 


R.C. MISHRA 
Commissioner-Cum-Secretary to Government 
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ANNEXURE - XIX 


NOTIFICATION CONCERNING PROHIBITED FISHING ZONE OF 
GAHIRMATHA AREA OF ORISSA COAST UNDER OMFR ACT, 1982 


The Orissa Gazette 
PUBLISHED BY AUTHORITY 
NO.-7 CUTTACK, FRIDAY, FEBRUARY 18, 1994/MAGHA 29, 1915. 


FISHERIES & A.R.D. DEPARTMENT NOTIFICATIONS 
The 27th December 1993 


No. 22781-7-FY-(M)-23/93-FARD ~ In exercise of the 
powers conferred by clause (c) of sub-section (1) of Section 4 of 
the Orissa Marine Fishing Regulation Act, 1982 (Orissa Act 10 
of 1982), the State Government having regard to the matters 
referred to in sub-section (2) of the said section, do hereby 
prohibit fishing within a radius of 20 (twenty) Kms. of 
Gahiramatha area of Bhitar Kanika Wildlife Sanctuary for a 
period of two years with effect from the date of publication of 
this notification in the Orissa Gazette. 


ANNEXURE - XX 


NOTIFICATION CONCERNING DELEGATION OF POWERS OF 
AUTHORISED OFFICERS UNDER OMFR ACT, 1982 


The Orissa Gazette 
PUBLISHED BY AUTHORITY 


NO.-7 CUTTACK, FRIDAY, FEBRUARY 18, 1994/MAGHA 29, 1915. 
FISHERIES & A.R.D. DEPARTMENT NOTIFICATIONS 
The 27th December 1993 


No. 22810- 7-FY-(M)-23/93-FARD - In exercise of the 
powers conferred by Section 3 (a) of the Orissa Marine Fishing 
Regulation Act, 1982 (Orissa Act 10 1982) the State, Govemment 
do hereby appoint the Divisional Forest Officer, Mangrove Forest 
(Wildlife) Division, Rajanagar with headquarters at Rajanagar, 
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district Kendrapara and Assistant Conservator of Forest attached 
to his Division with headquarters at Chandabali, district Bhadrak 
to be the Authorised Officers toc check fishing activities which has 
been prohibited within of the radius of 20 Kms. of Gahiramatha 
Beach in Bhitar Kanika Wildlife Sanctuary. 


By order of the Governor 
S.K.Ray 
Deputy Secretary to Government 


ANNEXURE - XXI 


NOTIFICATION CONCERNING TIME EXTENSION OF 
PROHIBITED FISHING ZONE OF GAHIRAMTHA COASTAL 
WATERS OF ORISSA UNDER OMFR ACT, 1982 


GOVERNMENT OF ORISSA 
Fisheries and A.R.D. Deptt. 


NOTIFICATION. 
Bhubaneswar, dated, the 1st Jan, 1996. 


No. 7Fy-Sch-49/95-60/FARD., In exercise of the powers 
conferred by clause (C) of Sub-Section (1) of section 4 of the 
Orissa Marine Fishing Regulation Act, 1982 (Orissa Act 10 of 
1982), the state Government having regard to the matters 
referred to in sub-section(2) of the said section, do hereby prohibit 
fishing within a sea-ward radius of 20 (twenty) Kms. from 
Gahirmatha area of Bhitarakanika Wildlife Sanctuary for a further 
period of two years with effect from the 18th February, 1996. 


By order of the Governor 
H.S. Sarkar 
Commissioner-cum-Secretary to Govt. 
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ANNEXURE - XXII 


NOTIFICATION CONCERNING PROHIBITED FISHING ZONES 
AROUND JATADHAR, DEVI, CHILIKA AND RUSHIKULYA RIVER 
MOUTHS UNDER OMFR ACT, 1982 


Government of Orissa Fisheries and A. R.D. Department 


NOTIFICATION 


Bhubaneswar, dated, the 6.6. 97 

No. 7FY. Sch. 21/97 9494/ FARD, In exercise of the powers 
conferred by Clause (c) of Sub-Section (1) of Section 4 of the 
Orissa Marine Fishing Regulation Act, 1982 (Orissa Act 10 of 
1982), the State Government having regard to the matters 
referred to in Sub-Section (2) of the said section, do hereby 
prohibit fishing by trawlers within 20 (twenty) kms. seaward radius 
of Orissa Coast from Jatadhar river mouth to Devi River mouth 
and from Chilka mouth (Magarmukha) to Rushikulya River mouth 
for a period of 5 (five) months from January to May of every 
calendar year during the period from 1. 1. 1998 to 31.5.2000. 


By order of Governor 
A. Rath 
Principal Secretary to Govemment. 


ANNEXURE - XXIII 


NOTIFICATION CONCERNING FURTHER EXTENSION OF TIME OF 
PROHIBITED FISHING ZONE OF GAHIRMATHA COASTAL WATERS 
UNDER OMFR ACT, 1982 
Government of Orissa Fisheries and A.R.D. Department 


NOTIFICATION 


Bhubaneswar, dated, the 6th June 97. 

No.7.FY. Sch- 9485/ FARD, In exercise of the powers 
conferred by Clause (Cc) of sub-Section (1) of section 4 of the Orissa 
Marine Fishing Regulation Act, 1982 (Orissa Act 10 of 1982) the 
State Government having regard to the matters referred to in sub- 
section (2) of the said section, do hereby prohibit fishing within a 
seaward radius of 20 (twenty) Kms. from Gahirmatha area of 
Bhitarkanika Wildlife Sanctuary for a further penod from 18.2.1998 
to 31.5.2000. 

By order of Governor 
A. Rath 
Principal Secretary to Govemment. 


Digitized by srujanika@gmail.com 


BHITARKANIKA : MYTH AND REALITY 351 


ANNEXURE - XXIV 


RECOMMENDATIONS OF THE TRAINING-CUM- 
DEMONSTRATION WORKSHOP ON TURTLE EXCLUDER 
DEVICE (TED) HELD AT PARADEEP, ORISSA, FROM 
NOVEMBER 11-14, 1996 


BACKGROUND : 

1. The Training Cum Demonstration Workshop on the need and 
method of installing and using the Turtle Excluder Device by 
Shrimp Fishing vessels was organised at Paradeep, Onssa from 
November 11-14, 1996 jointly by the Department of Fisheries & 
Animal Resources Development, Government of Orissa & 
Project Swarajya, a leading N.G.O. of Orissa, under the 
Technology Transfer Programme of the U.S. Department of 
Commerce, National Oceanic & Atmospheric Administration 
(NOAA) and National Marine Fisheries Services (NMFS). 

2. The Workshop was inaugurated by Hon'ble Minister for Fishenes 
& Animal Resources Development, Govt. of Onssa, Mr. Prakash 
Chandra Debta. 

The Workshop was attended by 207 delegates, comprising 
Traw! Owners, Trawl Operators, Fishermen & Fisherwomen, Fishing 
gear fabricators, and Government Official. 

RECOMMENDATIONS : 

After detalled discussions and deliberations, the following 
recommendations were adopted : 

1. The Workshop recognizes the imperative need to protect and 
conserve the sea turtles of Indian waters and expresses its 
desire for appropniate action to be taken in this regard both by 
Government and Non-Government Sectors. 

2. The Workshop recognizes the need to reduce the incidental 
catch of sea turtles in the trawl nets of shrimp fishing vessles 
operating in Indian waters. 

3. The Workshop recognizes the urgent need for policy retooling, 
policy implementation and enforcement and recommends that 
the concerned Ministries of the Government of india be 
requested by the Chairman of this Workshop to initiate a 
productive dialogue with other individuals, institution and 
organizations concerned about sea turtles for formulating and 
expediting appropriate steps in this regard. 

4. The Workshop recommends that coastal waters which are 
breeding grounds for turtles should be included in the Coastal 
Zone Management Pian (CZMP) of each indian Maritime State, 
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and that Coastal waters be properly classified into different 
zones such as (a) Protection (b) Conservation and (c) Utilisation, 
in so far as the use of TED is concerned. 

The use of TED should be made mandatory and a proper and 


effective monitoring system be developed for all areas except (a) 
and (b) in joint consultation between Government and non- 
govemment sectors and prominent individuals. 


5. 


Since sea turtles are global animals migrating in all Oceans 
irrespective of national! and international boundaries, this 
Workshop recommends that a uniform policy for all the Indian 
Coastal waters including the Maritime States and Union 
Territories be formulated and implemented expeditiously; 


. The Workshop recommends early Govemment of India action in 


the formation of a Coordinating Body comprising turtle 
specialists, ecologists, environmentalists, economists, social! 
sclentists and representatives from Government and non- 
govemment organisations. 


. The Workshop recommends that the Chairman of this Workshop 


who is the Secretary-cum-Commissioner for Fisheries & Animal 
Resources Development Department, Govemment of Orissa be 
appointed by the Government of India to head the proposed 
Coordinating Body and to conduct similar workshops in other 
coastal regions as a useful and important follow up action of the 
workshop. All such workshops shall be planned and 
implemented In collaboration with appropriate NGOs engaged in 
coastal water management and marine ecosystems. 


. The Workshop recommends that appropriate technologies 


interfacing with the existing Turtle excluder Device be identified, 
developed and popularised for protecting and conserving the sea 
turtles, and that the concerned G.O.l. Ministries be requested 
by the Chairman to take necessary steps in this regard. 


. The Workshop recognizes the need and importance of 


undertaking collaborative studies, research and training & 
recommends action in the following areas : 

(a) A cost - benefit analysis study of the shrimp fishing operation 
with and without the use of TED technology, preferably by the 
Indian Institute of Management, Ahmedabad, which has vast 
experience in undertaking such studies; 

(b) A survey of incidental catches of sea turtles in different 
types of nets all around the coastal waters of India; 
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(c) Training, extension and information dissemination activities 
on TED technology which should be made the 
responsibility of the Coordinating Body; 

10. The Workshop recommends that the various G.O.I. 
departments/agencies of the G.O.|., the State Govemments and 
the Union Territones introduce adequate schemes to protect and 
earmark adequate budget allocation for such extension activities. 
Preferably such programmes should be treated as Centra! 
Sector Project ; 

11. The workshop recommends that the concerned Central 
Ministries in association with the Maritime States and Union 
Territories immediately organize a brain storming session with 
the Private Sector for deciding their role and responsibilities in 
the protection and conservation of sea turtles; 

12. The Workshop recommends that the Central and State 
Governments senously consider providing incentives by way of 
sales tax concession, duty exemption, and tax holiday etc. to 
units investing in turtle protection and conservation measures 
including the use of TED throughout the coastal water region of 
India. 

13. The Workshop expresses its deep concem at the ban Imposed 
by the U.S. Government on shrimp imports subject to the 
following : 

(a) The foreign government has in place a regulatory 
programme for incidental catch of sea turtles in commercial 
shrimp trawl fisheries, comparable to the U.S. and; 

(b) Shrimp harvest in a manner causing no harm to sea 
turtles. 

With due regard to the importance of protection and 
conservation of sea turtles and keeping in mind our need and interest 
to increase and not decrease our shrimp trade internationally, it is 
recommended that the Government of India formulate appropriate 
and timely policies, their implementation and enforcement thereof so 
that India is not placed in a disadvantageous position in relation to 
other shrimp exporting countries. 

14. This workshop would appreciate Government of India 
assistance in supporting the to and fro travel costs of a 
representative delegation of ten persons concemed about and 
involved in the protection and conservation of sea turtles to 
participate in a TED Technology Transfer Training Programme 
offered by the U.S. National Marine Fisheries Services in the 
U.S. in February 1997. The Chairman of this Workshop 4s 
requested to initiate necessary action for this purpose. 
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15. The Workshop recommends developing a model training 
programme with a core group of gear technicians under the 
technical assistance and guidance of the U.S. Nationa! Marine 
Fisheries Services at the earliest in India. This would atso 
include training in monitoring and enforcement measures. 

Sd/- Dated 14.11.96. 


Mr. H.S. Sarkar, I.A.S. Dr. P. Mohanty (Hejmadi) 
Commissioner-Cum-Secretary Chairperson, Committee on 
Fisheries & A.R.D. Dept. Recommendations of the Workshop 
Govt. of Orissa. on TED Technology 

Mr. Wilbert R. Seidel! Mr. Herbert Lingham 

Fishery Administrator National Coordinator, UNDP 
NMFS, Deptt. of Commerce GEF Small Grants Programme 
U.S.A. (TED Technology Transfer) New Delhi - 110016 

Dr. K.P. Philip Mr. Chitta Behera 

Zonal Director, Director, Project Swarajya 
Fishery Survey of india Kesharpur 1, Cuttack 


Visakhapatnam 


Mr. Rakhal Shyam Mishra Mr. J. Ramesh 
Asst. Director of Fisheries (Marine) MPEDA, Cochin 36, 
Kujanga, Cuttack Dist, Orissa. 


Mr. Tapan Kumar Pattanaik 
President O.M.F.P.A. 
Paradeep, Orissa. 


ANNEXURE - XXV 


SALIENT FEATURES OF THE ORDERS & RECOMMENDATIONS 
GIVEN BY ORISSA HIGH COURT REGARDING PROTECTION OF 
BHITARKANIKA SANCTUARY AS PER JUDGEMENT 
DATED 14/5/1998, IN O.J.C.No. 3128 of 1994. 


(i) All possible attempts should be made to curb the influx of 
migratory human population of the surrounding area. Sea-going 
vessels with required staff and police should be stationed at vintage 
points during 1st of November to the end of May, every year to 
ensure that trawlers do not enter the Gahirmatha area. The points 
where the staff and police are to be stationed are to be decided by 
the Forest Department in consultation with the police authorities. 
Though the Committee has suggested the restriction period to be 
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from October 15 to May 15, considering the fact that the nesting 
season is normally between December to Apnl, we have modified 
the period suggested. 

(ii) The saline embankment and construction of bridges at 
Khola and Hansina can be for the purpose of improvement and the 
following restrictions are to be ensured. 

(a) Since part of the proposed road (Khola to Talchua via 
Dangmal) will have some adverse impact on the ecology of 
Bhitarkanika sanctuary, it is necessary to have realignment of this 
part of the road via Nalitapatia (Khola-Nalitapatia-Talchua) along the 
bank of the river Brahmani and not along the boundary of the forest 
blocks. 

(b) More check gates and additional staff with equipment be 
provided to the concemed D.F.O. for having effectively strengthened 
protection net-work. 

It is a matter of grave concern that there is large scale 
unauthorised fishing in the high turtles congregation zones of 
Gahimmatha. It is pointed out that during the period from 13.12.1997 
to 26.1.1998, 55 trawlers and 23 gill netters were apprehended. On 
30.1.98, 6 trawlers and 3 gill netters were apprehended from the 
core area of the Gahirmatha (Marine) Wildlife Sanctuary. It is 
pointed out by the learned counsel for State that protective special 
force deployment cannot take care of the massive organised illegal 
fishing activities. It would be appropriate if the State Government 
and the Central Government take statutory measures for conferring 
powers of confiscation of vehicles, tools, weapons, etc. connected 
with wildilife offences. 

(c) The stretch of the road between Khola to Talchua shall not 
be permitted to be used for heavy vehicles like buses and trucks, 
beyond a particular capacity. The State Government shall take a 
decision as to the number of light vehicles, both passenger and 
carriage. This shall be fixed by taking into consideration the 
requirement of use of such vehicles and other basic materials. 

(d) The stretch of the road from Khola to Talchua shall have no 
vehicular traffic between 9 P.M. to 5 A.M. The road must have 
provision to have tidal inundation and rapid discharge of flood waters. 

(e) Immediate steps be taken to evict the unauthorised 
occupants of forest tand including rivers and creeks within the 
boundary of Bhitarkanika wildlife sanctuary. The encroachers should 
be legally dealt with and if any lease has been granted it should 
not be renewed after expiry of the period of tease. 
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(f) All forest lands including rivers and creeks within the 
boundary of Bhitankanika wildife sanctuary should be declared as 
reserve forest and be treated as property of the Forest Department 
and restored to it. 

(g) No new leases for land, and water bodies should be 
granted within the sanctuary. 

(h) The aquaculture farms (semi-intensive and intensive) 
should not be allowed within the sanctuary boundary. 

(i) Eco-development programme should be undertaken on 
priority basis in the sanctuary with the object of conservation of the 
habitat with its biotic diversity. This becomes important in view of 
the uniqueness and rich bio-diversity of the area. 

(j) Attempts should be made to see that there is appropriate 
use of natural resources for improving the quality of life of the people 
living in and around the sanctuary. 

(Kk) Efforts should be made to involve the local people and 
attempts should be made to bring in participatory sense of 
involvement in them. It should be brought to their notice that 
preservation of resources shall be ultimately for their benefit. A 
feeling should be generated in them that there should be decreased 
dependence on the forests, and encourage them to avail 
acceptance of the alternatives. Efforts of development of self- 
employment facilities should be undertaken. Apiculture, pisciculture 
except intensive and semi-intensive prawn culture, dairy, poultry, 
energy plantation etc. may be introduced by full-time or part-time 
vocational training. Regeneration of degraded mangrove areas is 
desirable. Efforts should be made for providing better educational 
and health facilities. Eco-tourism development should be 
encouraged. But proper care should be taken to see that tourists 
do not destroy the serenity of the atmosphere. Drinking water 
facilities are extremely necessary. Energy conservation measures 
through biogas-plants, solar lighting systems etc. can be 
introduced. 

(I) All trawlers operating in areas shall be required to use 
device like Turtle Extrusion Device (TED) to avoid entanglement to 
sea turtles. Poaching or netting of sea turtles should be seriously 
dealt with. The coast guard operating system should be 
strengthened to prevent poaching and netting the sea turtles. 

(m) Steps for determination, acquisition or settlement of rights 
under Sections 19, 21, 22 of the Wildlife (Protection) Act, 1972 may 
be undertaken forthwith. This shall be done in the line directed by 
the Apex Court by orders dated 22.8.1997 and 16.1.1998 in the case 
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of Centre for Environmental Law (W.W.F.) India vs. Union of India and 
others I.A. No. 2 in W.P. (C) No. 337 of 1995). It is accepted by the 
parties that the proclamation under section 21 has been issued and 
the process has to be completed within one year. 

(n) For the purpose of protection and management, there 
should be proper demarcation of the two compact areas within the 
sanctuary, i.e. one in the north of river Pathasala, and the other to 
its South up to the Bay of Bengal. 

(0) An authentic record of the mangrove species along with 
their associates, and to identify the vulnerable/endangered elements 
should be maintained. For this purpose an extensive as well as 
exhaustive floristic and faunistic survey should be undertaken. AS 
notification dated 27.9.1997 under section 26(A) has been issued 
by the State Govemment constituting Gahimnatha (Manne) Wildlife 
Sanctuary, it has been accepted by the parties that Mangrove 
Forest in Mahanadi Estuarine System is covered by the said 
notification. 

(p) Research and development activities for survey and 
demarcation of forest boundaries, collection of baseline data and 
identification of flora and fauna and their complex interrelationships 
should be undertaken. 

(q) To avoid the possibility of the adverse impact due to 
increase in the number of mechanised boats, there should be a 
ceiling to the number of licences to be issued to the fishing boats 
for operation at Talchua. The maximum number of mechanised 
vessels should not be more than fifty, and the traditional crafts not 
more than three hundred. 

(r) The ceiling on the number of mechanised boats along with 
several crafts provided under the Fishing Regulation Act, and the 
Rules made thereunder would be sufficient to protect the interest 
of traditional fishermen. 

It should be ensured by the concerned department that the 
boats do not stray into the Gahirmatha situated about 15 
Kilometres South east of Talchua. The area between the Palmyra 
point and Shortt's island should be demarcated with buoys. No 
trawlers should be allowed beyond this area. They would enter the 
sea from the western side of the Shortt's island. However, the 
above would be subject to the terms of the notification declaring 
Gahirmatha (Marine) Wildlife Sanctuary. This position has been 
accepted by the opposite party No. 1 in its affidavit dated 10.3.1998 
by stating that the aforesaid notification covers an area more than 
that what hassBeen considered in the EIA report for mass nesting 
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of the sea turtles, and that same would imply restriction of fishing 
activity over a wider and larger area vis-a-vis Talchua fish landing 
centre and hence greater protection to manne fauna. 

22. Precautionary measures be taken in respect of mangrove 
forests in the Mahanadi estuarine system including Hukitola, 
Jamboo, and adjoining forest blocks. Steps be taken to examine 
whether forest blocks in the Mahanadi estuary are to be declared 
as reserve forests, and if it is found that it is to be so done 
immediate steps be taken. 

Keeping in view the massiveness and sensitive nature of the 
functions to be undertaken, a permanent body should be 
constituted to study the environmental impact and suggest steps 
for protecting the environment with due regard to the interest on 
developmental activities. High placed officials of the forest 
Department should be included in the body so that in future 
unnecessary disputes can be avoided. A High Level Committee for 
protection, conservation and research on sea turtles should be set 
up. In addition to those who may be nominated by the State 
Government and the Central Government to constitute the 
Committee, such of the following officers shall be there : 

Nominees of the Ministry of Environment and forests of the 
State and the Centra! Govemments not below the rank of Secretary 
of the concerned Department, 1.G.F., A.l., G.F. (Wildlife), 
representative of Coast Guard and Sea Turtle Experts, an official 
of the Forest Department of the State not below the rank of 
Secretary, the Principal Chief Conservator of Forests, Police 
Officials not below the rank of Deputy Inspector General. The 
Committee shall have the power to appoint such sub-committees 
for meeting periodically for regular assessment of the problems. 
These subcommittees shall periodically submit their reports to the 
High Level committee so that remedial measures and suggestions 
can be given. 

Proposal with regard to Fish Landing Centres at Tantiapal, 
Jamboo and Kharnasi shall be processed keeping in view the 
coastal Zone Regulations as indicated in Notification No. SO. 
59598 dated 16.8.1994. 

23. There is a maxim that nothing was more than state of 
nature and nothing more unpolluted than man in the state of nature, 
it strikes to any one, as it struck to Rousseau, that so many writers 
who have hastily concluded that man is naturally corrupt or prone 
to pollution and requires civil institutions to make him pure both in 
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terms of his ego and hi-ecology are really very for not only from the 
state of nature but also from state of truth. 

24. Progress and pollution go together. As the Apex Court 
observed in M.C.Mehta V. Union of India AIR 1987 SC 901, when 
science and technology are increasingly employed in producing 
goods and services calculated to improve the quality of life, there is 
certain element of hazard or risk inherit in the very use of science 
and technology and it is not possible to totally eliminate such hazard 
or risk altogether we can only hope to reduce the element of hazard 
or risk to the community by taking all necessary steps for locating 
such industries in a manner which would pose least risk of danger to 
the community and maximising safety requirements. As observed 
in the United Nations Conference held at Stockholm in June, 1972, 
economic and a Social development was essential for ensuring a 
favourable living and working environment for man and for creating 
condition on earth that were necessary for the improvement of the 
quality of life. 

25. The tragedy of the predicament of the civilised man is that 
Every source from which man has increased his power on earth 
has been used to diminish the prospects of his successors. All 
his progress is being made at the expense of damage to the 
environment which he cannot repair and cannot foresee. There is 
increase in awareness of the compelling need to restore the serious 
ecological imbalances introduced by the depredations inflicted on 
nature by man. The state to which the ecological imbalances and 
the consequent environmental! damage have reached is so alarming 
that unless immediate, determined and effective steps were taken, 
the damage might become irreversible. in his foreword to 
International Wildlife Law, M.R.H. Prince Philip the Duke of 
Edinburgh said : 

“Many people seem to think that the conservation of nature is 
simply a matter of being kind to animals and enjoying walks in the 
countryside, Sadly, perhaps, it is a great deal more complicated 


than that. .... As usual with all legal systems, the cruelty 
requirement is for the terms of the conventions to be widely 
accepted and rapidly implemented ..... Regretfully progress in 


this direction is proving disastrously slow.” 

(See international Wildlife Law by Simon Lyster, Cambridge- 
Grtius Publications Ltd., 1985 Edn.) 

The United Nations General Assembly adopted on October, 
29,1982, the World Charter for nature. The charter declares the 
Awareness that : 
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(a) Mankind is a part of nature and life depends on the 
uninterrupted functioning of natural systems which ensure the 
supply of energy and nutnents. 

(B) Civilisation is rooted in nature, which has shaped human 
culture and influenced all artistic and scientific achievement, and 
living in harmony with nature gives man the best opportunities for 
the development of his creativity, and for rest and recreation.” 

Towards the end of his reign, King Ashoka in the third century 
B.C. issued a decree that it was a particularly contemporary ring 
in the matter of preservation of wildlife and environment. He had 
written : 

“Twenty-six years after my coronation, | declare that the 
following animals were not to be killed : parrots, mynas, the aruna, 
ruddy gees, wild geese, the manlimukh, cranes, bats, queen ants, 
terrapins, boneless fish, rhinoceroses. .. and all quadrupeds which 
are not useful or edible . . . forests must not be bumed.” 

26. As observed by the Apex Court in Rural Litigation and 
Entitlement Kendra and others v. State of Uttar Pradesh and 
others : AIR 1987 SC 359, natural resources have got to be tapped 
for the purposes of social development but one cannot forget at the 
same time that tapping of resources has to be done with requisite 
attention and care so that ecology and envirpnment may not be 
affected in any serious way; there may not be any depletion of 
water resources and long-term planning must be undertaken to keep 
up the national wealth. It has always to be remembered that these 
are permanent assets of mankind and are not intended to be 
exhausted in one generation. 

27. Protection of environment is a constitutional goal. It has 
to be realised by active guards of the State and the citizens thereof. 
As was directed by the Apex Court in Charanlal Sahu v. Union of 
India : AIR 1990 SC 1400 steps should be taken to create separate 
tribunals, and appoint a Body of Experts to advise the government 
in environmental issues. State should play a positive role for 
protection of environment. This being a constitutional mandate, 
welfare of the people at large has to be looked into, and in such 
matters the court cannot sit with eyes closed. 

28. Let the State and central Govt. take necessary steps to 
see that the aforesaid directions are implemented forthwith. With 
the hope that the Olive Ridley and the Young fisher-boy eking out 
his living by catching fish smile at and not run away from each 
other, we part with the case. 

The writ application is accordingly disposed of. 
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Index of Scientific Names 


A. crispum 62 


A. marina, 5, 57, 99, 102 

A. officinalis, 57, 73 

A. paronychoides, 57 

A.goliath, 145 

Abutilon indicum, 59 

Acanthaceae, 56, 83, 304 

Acanthus ilicifolius, 56, 71, 80, 
83, 87, 95, 98, 103 

Acanthus volubilis, 83 

Accipetridae, 147 

Accipiter badius cenchroides,147 

Acetes sp, 108 

Achrostichum aureum, 80, 95, 96, 98 

Achyranthes aspera, 57 

Acridotheres fuscus, 156 

Acridotheres tristis tristis, 155 

Acrocephalus aedon aedon, 157 

Acrocephalus dumetorum, 157 

Acrocephalus stentoreus 
bunnescens, 157 

Acrostichum aureum, 65, 83 

Aegialitis rotundifolia, 60, 83, 87, 
98, 316 

Aegiceras, 60, 72, 78, 79, 81, 83, 
87, 88, 93, 95, 96, 97, 230 

Aegiceras corniculatum, 60, 79, 
83, 88, 95, 230 

Aegiceras floridum, 88 

Aegithina tiphia tiphia, 156 

Aerial Prop Roots, 92 

Aerva lanata, 57 

Agamidae, 119, 130 

Aglaia cucullata, 59, 83 

Ahaetulla nasutus, 138 

Air BreathingRoots, 91 

Aizoaceae, 56, 86 

Alauda gulgula gulgula, 154 

Alaudidae, 154 

Alcedinidae, 153 

Alcedo atthis bengalensis, 153 


Alexandrine Parakeet, 151 

Alismataceae, 62 

Alimania nodifliora, 57 

Allophyilus cobbe, 61 

Alphonsea ventricosa, 57 

Alternanthera sessilis, 57 

Alysicarpus vaginalis, 60 

Amarathaceae, 57 

Amaryllidaceae, 62, 84 

Amaurornis phoenicurus 
phoenicurus, 148 

Ammotrypane sp, 107, 111 

Amoora cucullata, 83 

Ampelisca sp, 108 

Amphiascopsis, 113 

Amphiascopsis cintus, 113 

Amphiascus sp, 113 

Amphibians, 117 

Amphiesma stolata, 140 

Amphinomidae, 106, 110 

Amphipoda, 108, 109, 111 

Anabas testudineus, 114 

Anacardiaceae, 57 

Anas acuta, 146 

Anas clypeata, 146 

Anas querquedula, 146 

Anas strepera strepera, 146 

Anastomus oscitans, 145, 225 

Anatidae, 146 

Anatomical! Adapations, 94 

Anetridae, 113 

Angiospermae, 66 

Anguilla bicolor, 116 

Anhinga rufa, 225 

Anhinga rufa melanogaster, 144 

Anisomeles indica, 59 

Annelida, 106 

Annonaceae, 57 

Anomura, 109 

Anser indicus, 146 

Anthozoa, 105, 109 

Anthus hodgosoni hodgosoni, 158 

Anthus novaesselandiae rufulus, 158 
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Antidesma ghesaembilla, 59 
Aphrodttidae, 106, 110 
Aplocheilus ponchax, 114 
Apluda mutica, 64 
Apocynaceae, 57, 65, 84 
Apodidae, 152 
Apodiformes, 152 
Apodinae, 152 

Aponogeton natans, 62 
Aponogetonaceae, 62 
Aquatic food chain, 231 
Aquila pomarina hastata, 147 
Araceae, 58, 62 

Arbus precatorius, 60 
Archiannelida, 111 

Ardea alba, 225 

Ardea alba modesta, 145 
Ardea cineera, 144 

Ardea goliath, 144, 229 
Ardea purpurea, 144, 225 
Ardeidae, 144, 225 

Ardeola grayii, 144 

Ardisia solanacea, 60 
Arecaceae, 62 

Arenaria interpres interpres, 150 
Arenopontia sp, 113 
Arenostella selosus, 112 
Aristida setacea, 64 
Aristolochia indica, 57 
Aristolochiaceae, 57 

Arius arius, 115 

Arribada, 122 

Arribazones, 122 
Arthropoda, 108 
Artiodactyla, 160 

Aruado donax, 64 
Asclepiadaceae, 57 

Ashy Crowned Finch Lark, 154 
Asian Giant soft shelled Turtle, 127 
Asiatic Jackal, 162 
Asparagus racemosus, 64 
Aspideratus gangeticus, 127 
Aspideratus hurum, 126 
Athere brama brama, 152 
Atylosia scarabaeoides, 60 
Audithia Turtle, 127 


Avadavt, 159 

Aves, 87, 144 

Avicennia, 5, 57, 65, 67, 71, 73, 
76, 77, 78, 81, 83, 87, 88, 90, 
91, 92, 93, 95, 96, 97, 99, 102, 
103, 232, 265, 266, 294, 316 

Avicennia alba, 5, 57, 73, 77, 83, 316 

Avicennia lanata, 77 

Avicennia marina, 77, 83, 88, 90 

Avicennia officinalis, 78, 83, 87, 
99, 232, 316 

Avicenniaceae, 57, 65, 67, 83 

Avocet Sandpiper, 150 

Axiothella sp, 107, 111 

Axis axis, 160, 232 

Azadirachta indica, 59 


Bacteria, 7 


Bacopa monnien, 61 
Bagridae, 115 
Bamboo Pit Viper, 143 
Bandicoot Rat, 168 
Banded Kraitt, 141 
Bandicota bengalensis 
bengalensis, 168 
Bania, 85, 226, 307, 316 
Bar headed Goose, 146 
Bar tailed Godwit, 149 
Barbets, 154 
Basella alba, 57 
Basellaceae, 57 
Batagur, 123, 124, 128 
Batagur baska, 123, 128 
Bayas, 159 
Bee Eaters, 153 
Belone stronglylurus, 116 
Bengal Monitor Lizard, 135 
Benthic algae, 231 
Benthic Macrofauna, 105 
Bhitarkanika, 275, 279, 284, 287, 
290, 292, 295, 296, 297, 301, 302 
Bioluminiscence, 231 
Birds, 144, 224, 229 
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Bitterns, 144 

Bivalve, 111 

Black bellied Plover, 149 

Black Bittern, 145 

Black capped King Fishers, 153 

Black headed Oriole, 155 

Black necked Stork, 145, 229 

Black Porpoise, 171 

Black tailed Godwit, 149 

Black winged Kite, 147 

Blackheaded Gull, 151 

Blacknaped Green Woodpecker, 154 

Blood Sucker, 130 

Blossom headed Parakeet, 152 

Blue Birds, 156 

Blue Rock Pigeon, 151 

Blue winged Teal, 146 

Blueheaded yellow Wagtail, 158 

Blue-tailed Bee eater, 153 

Bluethroat, 158 

Blyth's Reed Warbler, 157 

Boidae, 119, 137 

Boiga trignata, 139 

Boleophthalmus boddarti, 116 

Boleophthalmus Sp, 115, 230 

Boraginaceae, 57 

Borreria articulanis, 61 

Brachiaria distachya, 65 

Brachiaria reptans, 64 

Brachiopoda, 109, 111 

Brachiura, 109 

Brahminy Skink, 134 

Bramhiny Duck, 146 

Bramhiny Kite, 147, 229 

Breynia vitis-idaea, 59 

Brianola sp, 112 

Bridelia stipularis, 59 

Bronze winged Dove, 151 

Bronze winged Jacana, 148 

Brook's Gecko, 132 

Brown headed storkbilled king 
Fishers, 153 

Brownheaded Gull, 151 

Brownlowia lanceolata, 87 

Brownlowia tersa, 62, 83, 99 

Bruguiera cylindrica, 74, 75, 76, 
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78, 83, 89, 90 
Bruguiera gymnorrhiza, 60, 75, 
76, 83, 87, 89, 90, 102 
Bruguiera hainesii, 74, 76 
Bruguiera parviflora, 61, 65, 73, 
75, 81, 84, 87, 89, 90, 102 
Bruguiera sexangula, 60, 65, 73, 
74, 76, 81, 84, 89, 90 
Bruguieragymnorhiza, 80 
Bublcus ibis coromandus, 145 
Bubulcus ibis, 225 
Bucerotidae, 153 
Bufo melanostictus, 117 
Bufonidae, 117 
Bulbostylis barbata, 63 
Bulbuls, 156 
Bungarus caeruleus, 141 
Bungarus fasciatus, 141 
Burhinidae, 150 
Burhinus oedienemus indicus, 150 
Butcher Birds, 155 
Butorides striatus, 145 


. alopecuroides, 63 
. arenarius, 63 

. brevifolius, 63 
compressus, 63 
cristata, 58 
defixum Ker, 62 
difformis, 63 
dislans, 63 
dubius, 63 

. exaltatus, 63 
globosus, 63 
haspan, 63 

ina, 63 

kylinga, 63 

. laegatus, 63 
malaccensis, 63 
manghas, 77 

. pachyrhizus, 63 
. platystylis, 63 

. polystachyos, 63 
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C. pumilus, 63 

C. rotundus, 63 

C. tagal, 61 

Caesalpinia bonduc, 57, 82, 84 

Caesalpinia crista, 82, 84 

Caesalpiniaceae, 57, 84 

Caldris testacea, 150 

Catidris alpina alpina, 150 

Calidris minuta, 150 

Calidris termminckii, 150 

Calotes versicolor, 130 

Campephagidae, 156 

Camptostemon, 72 

Camptostemon philippinense, 88 

Canavalia maritma, 58 

Canidae, 144, 148, 161 

Canis aurecus, 162 

Cansiera rheedii, 60 

Canthium dicocoum, 61 

Canthocamptidae, 113 

Canuella furcigera, 112 

Canullidae, 112 

Capitella sp, 108, 111 

Capitellidae, 108, 111 

Capitelluthis sp, 108, 111 

Capitonidae, 154 

Capparaceae, 58 

Caprimulgidae, 152 

Caprimulgiformes, 152 

Capnmulgus asiaticus asiaticus, 152 

Caprimulgus indicus indicus, 152 

Carangidae, 116 

Carans dieddeba, 116 

Carcinoscorpious rotundicauda, 230 

Carduelinae, 159 

Caretta caretta, 192 

Carissa spinarum, 57 

Carinivora, 161 

Carpodacus 
erythnnus, 159 

Caryophyliaceae, 58 

Cattle Egret, 145, 225, 228 

Cayrata trifolia, 62 

Ceiberus rhynchops, 140 

Celosia argentia, 57 

Centranthera tranqaebarica, 61 


erythrinus 


Centrops sinensis sinensis, 152 

Ceratophyllaceae, 58 

Ceratophyllum demersum, 58 

Cerbera lactaria, 77 

Cerbera manghas, 81, 89 

Cerbera odollam, 77, 81, 84, 96, 
100, 103 

Cercopithecidae, 166 

Ceriops decandra, 61, 65, 74, 84, 
89, 90 

Ceriops tagal, 65, 74, 80, 84, 87, 
89, 90, 99 

Cervidae, 160 

Cervus unicolor, 160, 232 

Ceryie rudis teucomelanura, 153 

Cetacea, 169 

Chaeptopteri, 107, 111 

Chaetognatha, 109 

Chaetopoda, 106 

Chakua Chakoi), 146 

Chalcophaps indica indica, 151 

Chamaeleonidae, 119 

Chameleon zeylanicus, 131 

Chameleonidae, 131 

Chanda Sp, 115 

Charadridae, 148 

Charadriformes, 148 

Charadrinae, 148 

Charadrius 
alexandrinus, 149 

Charadrius dubius jerdoni, 149 

Charadrius leschenacecti, 149 

Charadrius mongolus atriforns, 149 

Chardium sp, 109 

Chats, 158 

Checked keelback water snake, 140 

Chelonia mydas, 120, 191, 298 

Cheloniidae, 119, 120 

Chelonodon fluviatilis, 114 

Chenopodiaceae, 85, 86 

Chenopondiaceae, 58 

Chesnut Bittern, 145 

Chestnut headed Bee-eater, 153 

Chiroptera, 168 

Chita!, 160 

Chlidonias hybridus indicus, 151 
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Chlons dolichostachya, 64 
Chrozophora rottieri, 59 
Chrysocolaptes 
guttacristatus, 154 
Chrysopelea ornata, 138 
Chrysopogon aciculatus, 64 
Chrysosoma sinense sinense, 157 
Chrysospilus, 116 
Chulia Baga, 145 
Ciconia episcopus episcopus, 145 
Ciconidae, 145 
Circus aeruginous aeruginous, 147 
Circus melanoleucos, 147 
Cirolinea sp, 108 
Cissampelos pareira, 59 
Citrullus colocynthis, 58 
Clausena heptaphyila, 61 
Clerodendron inerme, 62, 80, 84 
Cleta secunda, 113 
Clibarnius padavensis, 231 
Climbers, 82 
Clymene sp, 107, 111 
Coelenterata, 105 
Coilia bormneensis, 115 
Coilia dussumieri, 114 
Coldenia procumbens, 57 
Colisa lalia, 114 
Colonial Nesting, 225 
Colubridae, 119, 137, 138 
Colubrina asiatica, 60 
Columbia livia intermedia, 151 
Columbidae, 151 
Combretaceae, 58, 68, 85 
Commelina attenuata, 62 
Commelinaceae, 62 
Common Babbler, 157 
Common Blind Snake, 141 
Common Cat snake, 139 
Common Crow Pheasant, 152 
Common Drongo, 155 
Common Garden Lizard, 130 
Common Green whip snake, 138 
Common Grey Hornbill, 154 
Common Indian Bronze Back, 139 
Common Indian House Gecko, 133 
Common Indian Krait, 141 


lucidus 


Common Indian Night Jar, 152 
Common Indian Toad, 117 
Common lora, 156 
Common King Fishers, 153 
Common Kukn Snake, 139 
Common Mongoose, 164 
Common Monitor, 135 
Common Myna, 155 
Common Otters, 231 
Common Palm Civet, 165 
Common Rat Snake, 139 
Common Rosefinch, 159 
Common Sandpiper, 150 
Common Sihverbill, 159 
Common Skink, 134 
Common Swallow, 155 
Common Tree Frog, 118 
Common vine snake, 138 
Common water Snake, 140 


Common white-belied House 
Rat, 168 

Common Worm snake, 141 

Compostitae, 58 


Convohulaceae, 58 

Copepoda, 111 

Copepodan families, 111 

Coppersmith, 154 

Copsychus saularis saularis, 158 

Coracias benghalensis 
benghalensis, 153 

Coracidae, 144, 153 

Coraciformes, 153 

Coracina melanoptera sykesi, 156 

Coracina melaschistos 
melaschistos, 156 

Cordia dichotoma, 57 

Cormorant, 144 

Corophium sp, 108 

Corvidae, 156 

Corvus splendens splendens, 156 

Coucal, 152 

Crabs, 96, 122, 128, 136, 195, 
213, 230, 231, 232, 297 

Crataeva adansonii, 58 

Creeper, 84, 85 

Crested honey Buzzard, 147 
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Crimson breasted Barbet, 154 
Crinum asiaticum, 62, 84 
Crinum defxum, 84 

Crocodilians, 119, 129 
Crocodylidae, 119, 129 
Crocodylus, 129 

Crocodylus porosus, 98, 129, 297 


Crovus macrorhynchos 
culminatus, 156 
Crows, 156 


Crustaceans, 7, 104, 108, 121, 
122, 124, 127, 137, 170, 171, 231 

Cryptocoryne ciliata, 62 

Cuckoo-Shrikes, 156 

Cueuliformes, 152 

Cueculidae, 152 

Cucumis callous, 58 

Cucurbitaceae, 58 

Culpidae, 115 

Cumacea, 108, 109, 111 

Curlew, 149, 150 

Curlew Sandpiper, 150 

Cuscuta reflexa, 58 

Cyclindropsylidae, 113 

Cyclopidae, 114 

Cyclopina, 114 

Cyclopina intermedia, 114 

Cynoglossus brevirostis, 116 

Cynometra iripa, 58, 84, 226, 228 

Cynometra ramifiora, 58, 84, 100 

Cynopterus sphinx sphinx, 168 

Cyperaceae, 63, 84 

Cyperus compactus, 84 

Cyperus corymbosis, 84 

Cyperus corymbosus, 63 

Cypsirus parvus batasiensis, 153 


[2] 


D. cordifolia, 58 

D. heterophylla, 60 

D. oppositifolia, 63 

D. puber, 63 

Dactylopusia sp., 113 
Dalbergia horrida, 82 
Dalbergia spinosa, 60, 80, 84 


Dark Grey-Cuckoo-Shrike, 156 

Darter, 144, 225, 228 

Dasychone sp, 108, 111 

Datura metel, 62 

Decapoda, 108 

Delavalia sp, 113 

Delphinidae, 169 

Dendrelaphis pictus, 138 

Dendrelaphis tristrs, 139 

Dendrocgyna javanica, 146 

Dendrocitta vagabunda 
vagabunda, 156 

Dendrophthoe falcata, 59 

Dentalium sp, 109 

Derbasia marine, 231 

Dermochelidae, 119, 120 

Dermochelys, 120, 191, 291, 298 

Dermochelys coriacea, 120, 191 

Derris heterophytla, 82, 84, 95, 96 

Derris scandens, 60, 82, 84 

Derris trifoliata, 82, 87 

Desmodium triflorum, 60 

DOhyal, 158 

Diarthrodes, 111, 113 

Diathrodes brevipes, 113 

Dicotyiedons, 56, 66 

Dicruridae, 155 

Dicrurus adsimilis macrocerus, 155 

Dierurus hottentottus 
hottentottus, 155 

Digera muricata, 57 

Digitaria long flora, 64 

Dinebra retroflexa, 65 

Diosaccodae, 112 

Diosaccus sp, 113 

Dioscorea bulbifera, 63 

Diospyros buxifolia, 58 

Dipsadidae, 119, 137, 139 

Dodonaea viscosa, 61 

Dog faced water snake, 140 

Dolichandrone spathacea, 84, 88 

Doiphins, 231 

Doves, 151 

Drongos, 155 

Ducks, 146 

Dunlin, 150 
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[FE] 


. ciliata, 64 

. hirta, 58 

. hypericfolia, 58 

. natans, 64 

. thymifolia, 58 

. tremula Hochst, 64 

East Indian Scarlet Minivet, 156 

Eastern Black headed Munia, 159 

Eastern Golden Plover, 149 

Eastern Large Egret, 145 

Eastem Red Breasted Flycatcher, 157 

Eastern Skylark, 154 

Ebenaceae, 58 

Ectinosoma dentatum, 112 

Ectinosoma melaniceps, 112 

Ectinosoma reductum, 112 

Ectinosoma sp, 112 

Ectinosonidae, 112 

Egretta garzetta, 145, 225 

Egretta intermedia, 225 

Elanus caeruleus vociferus, 147 

Elapidae, 119, 137, 141 

Elasmopus sp, 108 

Eleocharis capitata, 63 

Eleusine indica, 64 

Emballonuridae, 169 

Emirita sp, 109 

Emydidae, 119, 123 

Enhydrina schistosa, 142 

Enhydrosoma sp, 113 

Enosetella, 112 

Enteromorpha ulva, 65 

Ephippiorhynchus asiaticus, 145, 229 

Epiphytes, 82 

Epitonium sp, 109 

Eragrostics tennella, 64 

Eremopterix grisea, 154 

Eretmochelys imbricata, 120, 
121, 191 

Ericaulaceae, 63 

Enocaulon sieboldianum, 63 

Erithacus svecicus, 158 


mM mmmmm 


Esacus 
recurvirostns, 151 
Estrilda amandava amandava, 159 
Estnidinae, 159 
Estuarine Sea Snake, 142 
Eudactylopus sp, 113 
Eudynamys 
scolopacea, 152 
Eunicidae, 106, 110 
Euphorbia rosea, 58 
Euphorbiaceae, 58, 65, 67, 84, 85 
Eurythce sp, 106, 110 
Evolvulus alsinoides, 58 
Excoecaria agallocha, 59, 77, 81, 
84, 87, 88, 95, 100, 103, 225, 
226, 228, 316 
Exoccarna agalocha, 81 
Exosphaeroma sp, 108 


F. complanata, 63 

F. cymosa, 63 

F. dichotoma, 63 

F. ferruginea, 63 

F. monostachyos, 63 

F. squarosa, 63 

Falco tinnunculus objurgatus, 147 
Falconidae, 147 
Falconiformes, 147 
Fantail Snipe, 150 
Fanthroated Lizard, 131 
Fauna, 288, 295, 302 
Fauna! Diversity, 104 
Feediler crabs, 231 
Felidae, 162 

Felis, 162 

Felis ben galensis, 163 
Felis chaus kutas, 163 
Felis viverrina, 162, 232 
Fern, 65, 80, 83, 303, 
Ficus retusa, 60 
Fimbristylis aestvalis, 63 
Fimbristylis ferruginea, 84 
Finalaysonia obovata, 60 


magnirostris 


scolopacea 
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Finches, 159 

Finlaysonia obovata, 82, 84 

Fishes, 104, 114, 115, 121, 122, 
124, 127, 170, 171, 194, 213, 
231, 256, 257 

Fishing Cat, 162, 163 

Flacourtia indica, 59 

Flacourtiaceae, 59 

Flagellana indica, 63, 84 

Flagellariaceae, 63, 84, 304 

Flamingoes, 146 

Flora, 55, 56, 83, 102, 288, 298, 304 

Flotas, 122 

Flycatchers, 157 

Flying snake, 138 

Foraminifera, 105, 111 

Franklin, 154 

Fresh Water terrapins, 125 

Fringillidae, 159 

Frugivorous Bats, 168 

Fuirena ciliaris, 63 


Fulvous breasted Pied 
Woodpecker, 154 

Funambulus palmarum 
palmarum, 167 | 

Fungi, 7 


G. oppositifolious, 56 

Gadwall Duck, 146 

Gallicrex cinerea cinerea, 148 
Galliformes, 148 

Gallinago gallinago gallinago, 150 
Gallus gallus murghi, 148 
Gange's Soft Shelled Turtles, 127 
Gangetic dolphin, 169 

Garganey, 146 

Gastropod, 227, 231 

Gastropoda, 109, 111- 
Gastrotricha, 111 

Geese, 146, 267 

Gekkonidae, 132 

Gelochetidon nilotica nilotica, 151 
Giant Heron, 144, 145 


Gisekia pharnaceoides, £5 
Glinus totoides, 56 
Gloriosa superba, 64 
Glossogobius giuris, 116 
Glycera sp, 107, 110 
Gtlyceridae, 107, 110 
Gnaphalium indicum, 58 
Gobiidae, 116 

Godwits, 149 
Gokkonidae, 119 
Golden Oriole, 155 
Golden tree snake, 138 
Goliath Heron, 144, 229 
Goniades sp, 107, 110 
Gracilipes, 113 
Gracillaria gelidium, 65 
Gramineae, 85 

Great Reed Warber, 157 
Great Stone Plover, 151 
Green Bee eater, 153 
Green Sand Piper, 149 
Green Sea Turtle, 120, 191 
Green Viper, 143 
Greenshank, 149 
Grey headed Myna, 155 
Grey Heron, 144, 225, 228 
Grey Musk shrew, 166 
Grey Pelican, 144, 229 
Grey Plover, 149 

Grey shrike, 155 
Gruiformes, 148 
Gullbilled Tern, 151 
Gulls, 151 
Gylidenstoplpe, 154 
Gymnodonte, 116 

Gyps bengalensis, 147 
Gyrostoma sp., 105 


[4] 


H. globosa, 62 

H. indicum, 57 

H. leucogaster, 148 
H. littoralis, 62 

H. marifollum, 57 
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H. strigosum, 57 
H. supinum, 57 
Haircrested or Spangled Drongo, 155 
Halacanda, 111 
Halamohydra, 111 
Halcyon chloris humi, 153 
Halcyon pileata, 153 
Halcyon 
smyrnensis, 153 
Haliaeetus leucogaster, 147 
Haliaeetus leucoryphus, 147 
Haltliastur indus, 147, 229 
Halicyclops tennispina, 114 
Halophytophilus sp, 112 
Hamadryad, 141, 295 
Harpacticella, 113 
Harpacticidae, 113 
Harpacticoid copepods, 111 
Hawksbill Sea Turtle, 121, 191 
Haws, 147 
Heliaeetus leucogaster, 229 
Heliotropium curassavicum, 57 
Hemarthria compressa, 64 
Hemidactylus brooki, 132 
Hemidactylus flaviviridis, 133 
Hemidesmus indicus, 60 
Herb, 71, 80, 83, 84, 85, 86, 354 
Herttiera, 62, 65, 66, 72, 75, 81, 85, 
88, 89, 91, 92, 93, 96, 100, 103, 
225, 226, 228, 298, 303, 316 
Heritiera fomes, 62, 85, 303 
Heritiera littoralis, 75, 85, 88, 89, 
100, 226 
Hermit crabs, 231 
Heron, 144 
Heronry, 225 
Herpestes edwards: 164 
Herpestidae, 164 
Hesionidae, 107, 110 
Heteromastus sp, 108, 111 
Heteropogon contortus, 65 
Hexa corallia, 105 
Hibiscus tiliaceus, 59, 85, 87, 
100, 226, 228, 316 
Hilsa illisha, 114 
Hippocrateacea, 85 


smyrnensis 


Hipocrateaceae, 59 
Hirudinidae, 155 

Hirundo daurica erythropygia, 155 
Hirundo rustica, 155 
Holigarna arnottana, 57 
Hotothuria, 111 
Homalopsidae, 119, 137, 139 
Hooknosed sea Snake, 142 
Hoopoe, 153 

Horse Shoe Crabs, 230 
Hornbills, 153 

House crow, 156 

House shrew, 166 

Hoya parasitica, 57, 82, 100 
Humpback dolphin, 170 
Hyaena hyaena hyaena, 164 
Hyale sp, 108 

Hyanidae, 164 

Hybanthus cnneaspermus, 62 
Hydrilla verticillata, 63 
Hydrobis sp, 109 
Hydrocharitaceae, 63 
Hydrophidae, 119, 137, 142 
Hydrophis, 142 

Hydrophis obscurus, 142 
Hydrophyiax martima, 61 
Hypothymis azurea styani, 157 
Hyptis suaveolens, 59 
Hysinicidae, 167 

Hystrx, 167 

Hystrnix indica, 167, 232 


LW 


Icthyofauna, 115 

1. coccinea, 61 

1. mauritiana, 58 

l. pes-caprae, 58 

Ichnocarpus frutescens, 57 

Indian Baya, 159 

Indian Black winged Stilt, 150 

Indian Blacknaped Monarch 
Flycatcher, 157 

Indian Blue breasted Banded 


. Ibises, 145 
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Rail, 148 
Indian Blue Rock Pigeon, 151 
Indian Bull Frog, 118 
Indian Chameleon, 131 
Indian Cricket Frog, 118 
indian Emerald Dove, 151 
Indian Field Mouse, 167 
Indian Flapshell Turtle, 125 
Indian Gama, 139 
Indian Garden Lizard, 130 
Indian Golden Onole, 155 
Indian Great Reed Warber, 157 
indian Grey Shrike, 155 
Indian House Crow, 156 
Indian House Sparrow, 159 
Indian Jungle Crow, 156 
Indian Jungle Night Jar, 152 
Indian Kestrel, 147 
Indian Koel, 152 
Indian Lite Brown Dove, 151 
Indian Lite Night Jar, 152 
Indian Lite Ringed Plover, 149 
Indian Magpie Robin, 158 
Indian maroon breasted Sunbird, 158 
Indian Mole Rat, 168 
Indian Monitor, 135 
Indian Myna, 155 
Indian Paddyfield Pipit, 158 
Indian Paim Swift, 153 
Indian Pied Myna, 155 
Indian Pipistrelie, 169 
Indian Pitta, 154 
Indian Porcupine, 167 
Indian Purple Sunbird, 158 
Indian Purplerumped Sunbird, 158 
Indian Python, 119, 137 
Indian Rat Snake, 139 
Indian Red Jungle Fowl, 148 
Indian Redrumped Swallow, 155 
Indian Ringed Dove, 151 
Indian River Tern, 151 
Indian Scavenger Vulture, 147 
Indian Skimmer, 151 
Indian Skipper Frog, 118 
Indian Small Blue King Fishers, 153 
Indian Small Skylark, 154 


Indian Spotted Dove, 151 

Indian Stone Curlew, 150 

Indian Tailor Bird, 157 

Indian Tree Pipit, 158 

Indian Treepie, 156 

Indian Whiskered Tern, 151 
indian White backed Vulture, 147 
Indian Whitebreasted Water Hen, 148 
Indian White-eye, 159 

Indian Wild Boar, 161 

Indigofera glabra, 60 
Intermediate egret, 225, 228 
Intsia bijuga, 58, 75, 85 
Invertebrates, 104, 105, 117. 121 
loras, 156 

Ipomoea tuba, 58 

lrenidae, 156 

Irrawady Dolphin, 170 

Isopoda, 108, 109, 111 
Ilxobrychus cinnamomeus, 145 
Ixobrychus flavicollis flavicollis, 145 
lxora arborea, 61 


Jacanidae, 148 

Jatropha curcus, 59 

Jatropha gossypifotia, 59 

Jays, 153 

Jelly fishes, 122, 213 

Jungle Cat, 163 

Jungle Crow, 156 

Jungle Myna, 156 

Justicia prostrata, 56 

Juvente, 109, 115, 139, 174, 176. 177 


Kachuga, 124 

Kachuga tecta tecta, 125 

Kachuga tentoria, 124, 125 

Kandelia, 61, 65, 66, 74, 81, 85, 
87, 93, 95, 96, 101 

Kandelia candel, 61, 65, 74, 81, 
85, 87, 95, 101 
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Kanika, 8, 298 

Kantia Baga, 144 
Kendrapara, 284 
Kentish Plover, 149 
King cobra, 119, 141, 142 
King crabs, 230 

King Crow, 155 

King Fishers, 153 
Kinorchyncha, 111 

Kites, 147 

Knee Roots, 92 

Knoxia sumatrensis, 61 
Kora or Water Cock, 148 


. antipoda, 61 

. melanocephala, 146 

. nitida, 59 

. perennis, 60 

Lamiaceae, 59 

Lanidae, 155 

Lanius excubitor lahtora, 155 

Lanius schacs erythronotus, 
155 

Lannea coromandelica, 57 

Laophontidae, 113 

Laphonte sp, 113 

Lapwings, 148 

Large egret, 225, 228 

Large Green Barbet, 154 

Large Greenbilled Malkoha, 
152 

Large Indian Parakeet, 151 

Large Sand Plover, 149 

Larger Golden 
Woodpecker, 154 

Laridae, 151 

Larks, 154 

Larus brunnicephalus, 151 

Larus ridibundus ridibundus, 
151 

Lates calcarifer, 115, 232 

Lates calcifer, 114 

Launaea sarmentosa, 58 


GG sr oN wie 


backed 


Lauraceae, 59 

Leaf Birds, 156 

Leaf Characters, 94 

Leathery Sea Turtle, 120 

Leatherback Sea Turtle, 120, 191 

Leersia hexandra, 64 

Leguminosae, 65, 84, 85 

Lentibulariaceae, 59 

Leocratides sp, 107, 110 

Leopard, 162 

Leopard Cat, 163 

Lepidochelys olivacea, 104, 119, 
121, 123, 187, 190, 191, 192, 
204, 290, 291, 295, 296, 300 

Lepisanthes tetraphylla, 61 

Leptastacus sp., 113 

Leptocheta sp, 108 

Leptochloa panicea, 64 

Leptoptlos javanicus, 145 

Lesser Adjutant Stork, 145 

Lesser Flamingo, 146 

Lesser Pied King Fishers, 153 

Lesser Sand Plover, 149 

Lesser Spotted Eagle, 147 

Lesser whisting Teal, 146 

Leucas stricta, 59 

Liliaceae, 64 

Limnophyton obtusifolium, 62 

Limosa japponica japponica, 149 

Limosa limosa limosa, 149 

Lindernia crustacea, 61 

Lissemys punctata punctata, 125 

Litsea glutinosa, 59 

Lite Cormorant, 144, 225, 228 

Lite Egret, 145, 225, 228 

Litie Grebe, 144 

Litie Green Heron, 145 

Lite Greenshank, 149 

Lite indian Porpoise, 171 

Lite Stint, 150 

Lite Tern or Ternlet, 151 

Lizards, 130 

Lobophytum, 105 

Loganiaceae, 59 

Lonchura 
matabanca, 159 


matabarica 
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Lonchura malacca atricapilla, 159 

Longipedia kikuchii, 112 

Longipediidae, 112 

Loranthaceae, 59 

Loricifera, 111 

Loten's Sunbird, 158 

Ludwigia hyssopifolia, 60 

Lumbriconereis sp, 106, 110 

Lummitzera littorea, 85 

Lumnitzera, 72, 78, 96 

Lumnitzera littorea, 79, 81, 89 

Lumnitzera racemosa, 58, 79, 81, 
85, 87, 89, 95, 103 

Lutianus sp, 115 

Lutra perspicillata, 165 

Lycastc meraukensis, 106 

Lycastis indica, 110 

Lycastis meraukensis, 110 


IM] 


M. disticha, 60 
M Ilttoralis, 61 
Mabuya bibroni, 133 
Mabuya carinata, 134 
Macaca mulatta mulatta, 166 
Macro Chiroptera, 169 
Macrofauna, 105 
Macrura, 108, 109 
Magilona sp, 107, 111 
Magilonidae, 107, 111 
! 14ahratta Woodpecker, 154 
! {aldanidae, 107, 111 
lalvaceae, 59, 85, 86 
iammalian fauna, 160 
lamma!s, 160 
‘ langrove ecosystem, 275, 285, 
296, 297 
langroves, 1, 6, 19, 34, 35, 36, 
44, 53, 65, 83, 94, 98, 103, 104, 
235, 290, 291, 292, 293, 295, 
298, 299, 301, 302, 304 
i {anilkara hexandra, 61 
' larine turtles, 119, 120, 123, 128, 
221, 231, 295 


Marsh Harrier, 147 

Marsh Sandpiper, 149 

Martins, 155 

Mass nesting, 282, 295, 296 

Matia Baga, 144 

Median Egret, 145, 225 

Mega Chiroptera, 168 

Megalaima haemacephala 
indica, 154 

Megalaima zeylanica caniceps, 154 

Megalopae, 109 

Meiofauna, 111 

Meliaceae, 59, 65, 67, 83, 86 

Menispermaceae, 59 

Merope angulata, 61, 85 

Meropidae, 153 

Merops 
leschenaulti, 153 

Merops orientalis orientalis, 153 

Merops philippinus philippinus, 153 

Merremta tridentata, 58 

Mescochra, 113 

Mescohra sp, 113 

Mesochaeptopters sp, 107, 111 

Metamphiascopsis, 113 

Metamphiascopsis sp, 113 

Metapeneaus affinis, 231 

Metopidius indicus, 148 

Microsetella norvequica, 112 

Milvus migrans govinda, 147 

Minivets, 156 

Molluginaceae, 60 

Mollugo pentaphyila, 60 

Mollusca, 109 

Molluscs, 92, 104, 121, 122, 124, 
127, 128, 137, 213, 227, 230 

Monarchinae, 157 

Monobryozoa, 111 

Monocotyledons, 62 

Moodtiella ornamentalis, 112 

Moraceae, 60 

Morinas, 122 

Morinda citrifolia, 61 

Morophysa sp, 106, 110 

Motacilla citreola, 158 

Motacilla flava beema, 158 
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Motacillidae, 158 

Mucuna gigantea, 60, 82 

Mud Dwellers, 230 

Mud Skippers, 7 

Muagil speiqleri, 115 

Muagilidae, 115 

Mullet Sp, 114 

Munias, 159 

Muraenidae, 116 

Murdannia nudifiora, 62 

Muridae, 167 

Mus, 157, 165, 167, 280 

Mus booduga, 167 

Muscicapa parva albicilla, 157 

Muscicapa thalassina 
thalassina, 157 

Muscicapidae, 157 

Muscicapinae, 157 

Mustelidae, 165 

Mustus gulio, 114 

Mycteria leucocephala, 145 

Mynas, 155 

Myriochele picta, 107, 111 

Myriostachya wightiana, 64, 85, 101 

Myrsinaceae, 60, 66 

Mystus qulio, 115 


nN 


Nasa oଠorisensis, 109 

Natricidae, 119, 137 

Natrix piscator, 231 

Nearidae, 106, 110 

Nectarina lotenia hindustanica, 158 

Nectarinia asiatica asiatica, 158 

Nectarinia zeylonica sola, 158 

Nectarinidae, 158 

Nematoda, 7, 111 

Nemertina, 111 

Nemertinea, 109 

Neodactylopus, 113 

Neodactylopus sp, 113 

Neophocaena phocaenoides, 171 

Neophron percnopterus 
ginginianus, 147 


Neorntithes, 144 

Nereis chilkansis, 110 

Nereis sp, 110, 

Nerine sp, 107, 110, 

Nesting, 273, 274, 281, 282, 283, 
286, 291, 295, 296, 300 

Night Heron, 145, 225, 228 

Night-jars, 152 

Nitocra sp, 113 

Nocttuca, 231 

North Indian Roofed Turtle, 125 

Northeastern Treepie, 156 

Northern Green Barbet, 154 

Notomastus sp, 108, 111 

Numenius arquata orientalis, 149 

Numenius phaeophus 
phaeophus, 149 

Nycticorax nycticorax, 225 

Nycticorax nyctiocorax nycticorax, 145 

Nypa fruticans, 80, 85, 96, 297 


[9] 


Oldenlandia biflora, 61 

O. compositus, 64 

O. herbacea, 61 

O. stricta, 61 

O. umbellata, 61 

Ochna obtusata, 60 

Ochnaceae, 60 

Ocypoda ceratophthalmus, 109 

Ocypoda macrour, 109 

Ocypoda platytarsus, 109 

Odontosyllis sp, 106, 110 

Oithona sp, 114 

Oithonidae, 114 

Olacaceae, 60 

Olax scandens, 60 

Oldenlandia corymbosa, 61 

Oligochaeta, 111 

Oligodon arnensis, 139 

Olive ridley, 286, 290, 291, 295, 
296, 300 

Olive Ridley Sea Turtle, 121, 191, 
295, 296, 300 
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Onagraceae, 60 

Openbill stork, 145, 225, 228 
Ophellidae, 107, 111 
Ophiophagus, 141 
Ophiophagus hannah, 119, 141 
Ophiuroidea, 109 

Opiliaceae, 60 

Oplismenus burmamii, 64 
Orange headed Ground Thrush, 158 
Orcaella brevirostnis, 170 
Orioles, 155 

Onolidae, 155 

Oriolus oriolus kundoo, 155 
Oriolus traillii, 155 

Orissa Jungle Wern-Warbler, 157 
Ornate Flying snake, 138 
Orthotomus sutorius quzuratus, 157 
Oryzias melastgma, 114 
Osbornia octodonta, 89 

Osissa Red Vented Bulbul, 156 
Osprey, 147, 148 

Ostracoda, 111 

Owenidae, 107, 111 


[2] 


P. haliaetus, 148 

P. leucorodia, 146 

P. rotund folius, 58 

P.suberosa, 57 

Paddy Field Frog, 118 

Painted Bronze Back, 138 
Painted Stork, 145 

Palmae, 85 

Palms, 80 

Pandanaceae, 64, 85 

Pandanus fascicularis, 64, 85, 101 
Pandanus tectorius, 64 

Pandion haliaetus haliaetus, 147 
Panicum repens, 64 

Panther, 162, 232 

Panthera pardus, 162, 232 
Paphia sp, 109 

Paplionaceae, 60 

Paradise Flycatcher, 157 


Paradoxurus 
165, 232 
Parakeets, 151 

Paralaphonte sp, 113 

Parastenhelia hornelli, 112 

Parastenhelia secunda, 112 

Parastenheliaoligochaeta, 112 

Parastenhelidae, 112 

Parastenhella, 112 

Pariah Kite, 147 

Parkinsonia aculeata, 57 

Parrots, 151 

Paspalidium punctatum, 65 

Passer domesticus indicus, 159 

Passerine, 159 

Patridges, 148 

Pavetta indica, 61 

Pavonia procumbens, 59 

Pedaliaceae, 60 

Pelecaniformes, 144 

Pelecanus philippensis, 144, 229 

Pelecypoda, 109 

Peticanidae, 144 

Pelicans, 144 

Pelochelys bibroni, 127, 129 

Peneaus indicus, 231 

Peneaus monodon, 231 

Peninsular Blackheaded Cuckoo 
Shnke, 156 


hermaphroditus, 


Peninsular Indian Paradise 
Flycatcher, 157 

Peninusular Crested Serpent 
Eagle, 147 


Pentatropis capensis, 57 
Perargopis capensis, 153 
Percidae, 115 
Pericrocotus 
semiruber, 156 
Perinereis, 106 
Perinereis sp, 110 
Periophthalmus, 115, 116, 230 
Periophthalmus pearsei, 116 
Peripocaceae, 60 
Pernis ptilorhynchus ruficollis, 147 
Perotis indica, 64 
Phalacrocoraciae, 144 
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Phalacrocorax niger, 144, 225 

Phasianidae, 148 

Pheasants, 148 

Phillopodopsyllus, 113 

Phocoenidae, 171 

Phoenicopteridae, 146 

Phoenicopterus minor, 146 

Phoenix paludosa, 62, 80, 85, 
101, 103, 306, 316 

Phragmites karka, 64, 85 

Phyllanthus virgatus, 58 

Phyllodoce sp, 107, 110 

Phyllodocida, 107, 110 

Phyllopodopsyllus sp, 113 

Physalis minima, 62 

Physiological adaptations, 97 

Phytoplanktons, 231 

Phytosociology, 98 

Picidae, 154 

Piciformes, 154 

Picinae, 154 

Picoides macei macei, 154 

Picoides mahrattensis 
mahrattensis, 154 

Picus canus hessei, 154 

Pied Harrier, 147 

Pigeons, 151 

Pintail Duck, 146 

Pipisterelle, 169 

Pipistrelle 
coromandra, 169 

Pipits, 158 

Pisione sp., 106, 110 

Pisionidae, 106, 110 

Pitta brachyura brachyura, 154 

Pittas, 154 

Pittdae, 154 

Platalea leucorodia, 146, 229 

Platalea leucorodia major, 146 

Platanista gangetica, 169 

Platynereis sp, 106, 110 

Pleuronectidae, 116 

Ploceidae, 159 

Ploceinae, 159 

Ploceus philippinus, 159 

Plovers, 148 


coromandra 


Plumbaginaeceae, 60, 65, 67, 83 

Pluvialis dominica fulva, 149 

Pluvialis squatarola, 149 

Pneumatophores, 65, 66, 73, 74, 
76. 78, 79, 91, 92, 99 

Poaceae, 64, 85{ 304 

Podarke sp, 107, 110 

Podiceps ruficollis capensis, 144 

Podicipediadae,, 144 

Podicipitiformes, 144 

Polyatthia korinti, 57 

Polycarpaea corymbosa, 58 

Polycarpon prostratum, 58 

Polychaeta, 106, 109, 111 

Polydontes sp., 106, 110 

Polydora sp, 107, 110 

Polygala arvensis, 60 

Polygalaceae, 60 

Polynoe sp., 106 

Polypedates maculatus, 117,118 

Polypodiaceae, 65, 83 

Polystonella sp, 105 

Pond Heron, 144 

Pongamia pinnata, 60, 100 

Porpoises, 231 

Porteresia coarctata, 64, 85, 87, 
101 

Portulaca pilosa, 60 

Portulacaceae, 60 

Post-megalopae, 109 

Prawns, 7, 114, 136, 170, 213, 
227, 231, 232 

Premna corymbosa, 62 

Primary heterotrophs, 231 

Primate, 166 

Prinia sylvatica mahendrae, 157 

Prinospia sp, 107, 110 

Protozoa, 7, 104, 105 

Psammastacus sp, 113 

Pseudoapocryptes lanceolatus, 116 

Pseudoeyrythoe sp., 106, 110 

Pseudonereis sp, 110 

Pseudotanaias sp, 108 

Psittacidae, 151 

Psittaciformes, 151 

Psittacula cyanocephala, 152 
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Psittacula eupatria nipalensis, 151 
Psittacula krameri manillensis, 151 
Pteropodidae, 168 
Pterospermum xylocarpum, 62 
Ptyas mucosus, 139 

Pupalia lappacea, 57 

Purple heron, 144, 225, 228 
Pycnogonida, 111 

Pycnonotidae, 156 

Pycnonotus cafer wetmorei, 156 
Pycnonotus jocosus emerna, 156 
Python molurus, 119, 137 


[9] 
[rR] 


R. albicollis, 151 

R. mucronata, 61, 94, 95 

R. stylosa, 61 

Rallidae, 148 

Rallus striatus albiventer, 148 
Ramphotyphlos, 140 
Ramphotyphlos bramius, 141 
Rana, 118, 324 

Rana cyanophlyctis, 118 
Rana limnocharis, 118 
Rana tigerina, 118 

Randia malabarica, 61 
Ranidae, 118 

Rattus, 168 

Rattus rattus arboreus, 168 
Recurvirostridae, 150 

Red Munia, 159 

Red Whiskered Bulbul, 156 
Redwattied Lapwing, 148 
Reptantia, 108 

Reptiles, 119 

Reptilia, 120 
Rhacophoridae, 117 
Rhamnaceae, 60 

Rhesus Macaque, 166 
Rhipidura aureola, 157 


Quails, 148 


Rhizophora apiculata, 61, 65, 72, 
73, 80, 85, 89, 90, 95, 98, 101, 102 

Rhizophora mucronata, 65, 73, 
80, 85, 87, 89, 90, 98, 101, 102, 316 

Rhizophora stylosa, 85, 101 

Rhizophoraceaée, 60, 65, 66, 83, 
84, 85, 94, 96, 97, 294, 298 

Rhizopoda, 105 

Rhizothrix, 111, 113 

Rhizothrix sp, 113 

Rhopodytes viridirostris, 152 

Ring tailed or Pallas Fishing 
Eagle, 147 

Riopa, 134 

Riopa punctata, 135 

Rivea hypocrateriformis, 58 

Rodentia, 167 

Rollers, 153 

Rookery, 120, 122, 189, 190, 192, 
193, 194, 195, 201, 202, 204, 
206, 214, 216, 225, 291, 295, 300 

Root characters, 91 

Rose Ringed Parakeet, 151 

Rotalia beccarii, 105 

Rothia indica, 58 

Rotifera, 111 

Rottboellia exaltata, 64 

Rubiaceae, 61 

Rudy Shelduck, 146 

Rufousbacked Shrike, 155 

Rungia pectinata, 56 

Russell's Viper, 143 

Rutaceae, 61, 85 

Rynchops albicollis, 151 


. apetala, 87 

. caseolaris, 62 
. diander, 64 

. globosus, 57 
. griffithii, 62 

. incanum, 62 

. maritima, 58 

. monoecia, 58 
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Sabellidae, 108, 111 
Saccharum spontaneum, 64 
Sacciolepis interrupta, 64 
Salacia prinoides, 59, 85 
Salicornia brachiata, 58, 85 
Salomonia ciliata, 60 

Salt Accumulation, 97 

Salt Exclusion, 97 

Satt Excretion, 97 


Salt water crocodiles, 104, 119, 
129, 172, 174, 176, 182, 186, 


231, 297 
Salvadora persica, 61, 85 
Salvadoraceae, 61, 68, 69, 85 
Sambar, 160, 232 
Sand, 45, 148, 149, 269, 347 
Sand skink, 133 
Sandpipers, 148 
Sapindaceae, 61 
Sapotaceae, 61 
Sarcolobus carinatus, 57, 86 
Sauna, 130 
Scandentia, 166 
Scaphopoda, 109 
Scaphopodira, 109 
Scarlet Grosbeak, 159 
Scartelaos histophrus, 116 
Scatophaqus arqus, 116 
Sciaenoidae, 116 
Sciaepodes pama, 116 
Scianidae, 116 
Sciencidae, 133 
Scilla hyacinthina, 64 
Scincidae, 119 
Scirpus articulatus, 63 
Sciundae, 167 
Sclerophytum sp., 105 
Scolelepis sp, 107, 110 
Scolopacinae, 149 
Scombre sociadae, 116 
Scotolans sp, 112 
Scrophulariaceae, 61 
Scurrula philippenis, 59 
Scylla serrata, 109, 230 


Scyphiphora hydrophyllacea, 78, 


79, 89 


Sea-turties, 275 

Sedimentary Icthyofauna, 115 

Senegal! Dove, 151 

Serpents, 137 

Sesuvium portulacastrum, 56, 86 

Setaria tomentosa, 65 

Shikra, 147 

Shisumar, 86, 169, 170, 307 

Shortnosed Fruit Bat, 168 

Shoveller, 146 

Shrikes, 155, 156 

Shrubs, 80 

Sida cordifolia, 59 

Silundae, 115 

Silvicuitural features, 103 

Simple curved roots, 93 

Singada, 84, 226, 228, 236, 307 

Sipunculida, 109 

Sitana ponticariana, 131 

Stta's Lizard, 131 

Skipping Frog, 118 

Small Green Bee eater, 153 

Small Indian Civet, 165 

Smilacaceae, 65 

Smilax parfoliata, 65 

Smooth coated Indian otter, 165 

Snake bird, 144, 225 

Snakes, 137 

Snipes, 148, 149 

Soft shelled tures, 125 

Solanaceae, 62 

Solenogaster, 111 

Solonum triflobatum, 62 

Sonneatia, 62 

Sonneratia acida, 89 

Sonneratia acota, 78 

Sonneratia alba, 78, 79 

Sonneratia apetala, 62, 65, 81, 
86, 92, 99, 102, 232, 316 

Sonneratia caseo!aris, 78, 81, 86, 
87, 89, 95, 99 

Sonneratiaceae, 62, 65, 67, 86 

Sousa chinensis, 170 

South Indian Black Drongo. 155 

South Indian Roofed Turtle, 124 

Southern Spotted Owlet, 152 
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Spangled Drongo, 155 
Sparrows, 159 
Sphaeranthus indicus, 58 
Sphenoclea zeylanica, 62 
Sphenocleaceae, 62 
Spilorinis cheela melanotis, 147 
Spinifix littoreus, 64 
Spionidae, 107, 110 
Sponges, 121 
Spoonbill, 145, 146, 229 
Sporobolus marginatus, 64 
Spotted Deer, 160 
Spotted Dove, 151 
Spotted Greenshank, 149 
Spotted Indian House Gecko, 132 
Spottedbilled pelicans, 229 
Squamata, 130, 137 
Squamipinnes, 116 
Starlings, 155 
Stenhelia sp, 112, 113 
Stenochlaena palustre, 65 
Sterculiaceae, 62, 65, 67, 85, 298 
Sterna albifrons albifrons, 151 
Sterna aurantia, 151 
Stigmatogobius sadanundio 
Odontamblyopus, 116 
Stitt Roots, 67, 72, 73, 80, 92 
Stone-Curtews, 150 
Storkbilled King Fishers, 153 
Storks, 145 
Streptopelia 
suratensis, 151 
Streptopelia decaocto decaocto, 151 
Striga asiatica, 61 
Strigidae, 152 
Strigiformes, 152 
Striginae, 152 
Striped Hyena, 164 
Striped Keelback, 140 
Strychnos nux-vomica, 59 
Sturmus contra contra, 155 
Sturnidae, 155 
Sturnus 
malabaricus, 155 
Suaeda maritima, 86 
Suaeda monoeca, 86 


chinensis 


malabaricus 


Suaeda nudiflora, 58, 86 
Suckers, 152 

Suidae, 161 

Sun Birds, 158 

Suncus murinus murinus, 166 
Sunderbans, 290, 293, 299, 301, 303 
Suregada muittiflora, 59 

Sus scrofa, 161, 232 
Swallows, 155 

Swans, 146 

Swifts, 152 

Sykes, 144 

Syllidae, 106, 110 

Sylvinae, 157 

Synostemon bacciformis, 58 


T. ericoides, 62 

T. triquetra, 56 

T. vilosa, 60 

T.dioica Roxb, 62 

Tachypleus gigas, 230 

Tadorna ferruginea, 146 

Tailor Bird, 157 

Tamaricaceae, 62, 86 

Tamarix dioica, 81, 86 

Tamarix ericoides, 81, 86 

Tamar troupii, 62, 81, 86, 226 

Tanaias sp, 108 

Tanaidaceae, 108, 109 

Taphozous melanopogon 
melanopogon, 169 

Taverniera cuneifolia, 60 

Temmincks stint, 150 

Tephrosia purpurea, 60 

Terapon jarbua, 114 

Terebellidae, 107, 111 

Terek Sandpiper, 150 

Terns, 151 

Terpsiphone paradisi paradisi, 157 

Testudines, 120 

Tetragonicipitdae, 113 

Tetrodon virdipunctatus, 116 

Thalestndae, 113 
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Thelepus sp, 107, 111 

Thespesia populnea, 59, 86, 87, 
96, 100 

Thickbilled Warbler, 157 

Three Striped Palm Squirrel, 167 

Threskiornis aethiopica, 146, 225 

Threskiornis aethiopica 
melanocephala, 146 

Threskiornihidae, 145 

Thrushes, 158 

Tickell's Thrush, 158 

Tiger prawn, 231 

Tiliaceae, 62, 68, 83 

Timatinae, 157 

Tockus birostris, 154 

Toddalia asiatica, 61 

Toddy Cat, 165 

Toxotes Jaculator, 114 

Tree Duck, 146 

Tree Snake, 139 

Treepie, 156 

Trianthema portulacastrum, 56 

Trichiuridae, 116 

Trichiurus muticus, 116 

Trichodesma indica, 57 

Trimeresurus gramineus, 143 

Tringa glareola, 149 

Tringa guttifer, 149, 150 

Tringa hypoleucos, 150 

Tringa nebularia, 149 

Tringa ochropus, 149 

Tringa stagnatilis, 149 

Tringa terek, 150 

Trionychidae, 119, 125 

Trionyx gangeticus, 126, 127 

Trionyx hurum, 126 

Trypauchen vagina, 116 

Tunicata, 111 

Tupaiidae, 166 

Turbellaria, 109, 111 

Turdinae, 158 

Turdoides caudatus caudatus, 157 

Turdus unicolor, 158 

Turnstone, 150 

Turtles, 51, 52, 119, 120, 121, 
122, 123, 128, 129, 139, 187, 


, 190, 191, 192, 193, 194, 
195, 196, 197, 198, 199, 200, 
201, 202, 203, 204, 205, 206, 
207, 208, 209, 210, 211, 212, 
213, 214, 215, 216, 217, 218, 
219, 220, 221, 222, 223, 225, 
231, 249, 257, 259, 260, 268, 
270, 271, 272, 273, 275, 281, 
282, 284, 285, 286, 288, 291 
295, 296, 297, 300, 304, 351, 
352, 353, 355, 356, 358 

Tylophore tenuis, 57 

Typha angustata, 65 

Typhaceae, 65 

Typhlopidae, 119, 137, 140 


Utricularia stellaris, 59 
U. gibba, 59 

U. minutissima, 59 

U. polygaloides, 59 

Uca sp, 231 

Umbonium sp, 109 
Umbrine dussumien, 116 
Upubidae, 153 

Upupa epops, 153 


Vallisneria spiralis, 63 
Vanellus indicus, indicus, 148 
Vanellus malabaricus, 149 
Varanidae, 119, 135 
Varanus benglaensis, 135 
Varanus flavescens, 136 
Varanus salvator, 119, 136 
Verbascum chinense, 61 
Verbenaceae, 62 

Verditer Flycatcher, 157 
Vespertilionidae, 169 
Vetiveria zizanioides, 64 
Vieillot, 144, 153, 154 
Violaceae, 62 

Vipera russell, 143 
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Viperidae, 119, 137, 143 
Viscum ovalifolium, 59 
Vitaceae, 62 

Vitex negundo, 62 
Viverricula indica, 165, 232 
Viverridae, 165 

Vivipary, 93 

Vultures, 147 


Wagler, 145 


Wagtails, 158 

Waltheria americana, 62 

Warblers, 157 

Water Birds, 104, 224, 225, 226, 
227, 228, 231 

Water Cock, 148 

Water Monitor lizards, 136, 193, 231 

Weaver Birds, 159 

Whimbrel, 149 

White bellied Sea Eagle, 147, 
148, 229 

White breasted King Fishers, 153 

White Collarec King Fishers, 153 

White eye, 150 

White Ibis, 14¢€:, 225, 228 

White necked Stork, 145 

White throated, 157 

Whitebrowed Flycatcher, 157 

White-eyes, 158 

White throated Ground Thrush, 158 

White-throated Munia, 159 

Wild Pigs, 161 

Wildlife, 274, 282, 286, 287, 292, 
295, 297, 298, 300 

Wood or Spotted Sandpiper, 149 

Wood Peckers, 154 


Xenochrophis 140 

Xylocarpus gangeticus, 75 

Xylocarpus granatum, 59, 73, 81 
86, 87, 88 

X. mokongensis, 59 

Xenochrophis piscator, 140 

Xylocarpus mekongensis, 86 

Xylocarpus molluccensis, 81, 86, 
87, 88 

Xyridaceae 65 

Xyris indica, 65 


Yellow bellied House gecko, 133 
Yellow eyed Babbler, 157 

Yellow Monitor Lizard, 136 
Yellow Wagtail, 158 

Yellow wattled Lapwing, 149 
Yellowfronted pied, 154 
Yellow-headed Wagtail, 158 


Ziziphus oenoplia, 60 
Zooplanktons, 231 
Zoothera citrina citrina, 158 
Zornia diphylla, 60 
Zosteropidae, 158 
Zosterops 
palpebrosa, 159 
Zoysia metralia, 65 


pa!ip-zbrosa 
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Index of Common Names 


Aerial! Prop roots, 92 

Aerial roots, 72, 73, 92, 169 

Afgans, 9 

Air Breathing roots, 91 

Ajagara Sapa, 137 

Akashdia, 44 

Anchal Sasan, 19, 20, 313 

Andaman, 1, 4, 129, 223, 253, 293, 
301, 302 

Andharua Baga, 145 

Andhra Pradesh, 4, 174, 205, 223, 257, 
278, 295 

Angari, 26, 32, 36, 39 

Aquatic inhabitants, 231 

Atak Jungle, 22, 24, 26, 29, 30, 32, 305 

Atak jungle blocks, 19 

Athagarh, 20, 22, 23, 39, 41, 42, 43, 
44, 177, 316, 317, 321 

Atlantic, 1, 122, 189 

Aul, 9, 20, 314, 315, 321, 342 

Australia, 1 

Avifauna, 6, 144, 224, 225 


Bada Baga, 145 

Bada Bani, 83 

Bada Gahirmatha, 32, 236 

Bada Haguri, 19, 30, 305 

Bada Sundari, 85 

Badatubi, 40 

Bagagahan, 41, 100, 104, 225, 226, 
227, 229 

Bagapatia gherry, 31 

Baghadia, 32 

Baghapatia, 31 

Baghapatia North, 31 

Baghata, 163 

Bagulidia, 25, 31, 36, 38, 46, 99, 101, 103 

Baharagarh, 9 

Baharkharnasi, 41 

Bahumrnuga, 84 

Bahurupi Endua, 131 

Bairagi Bhanj-l, 8, 9 

Baitarani, 6, 46, 55, 98, 127, 128, 129, 


136, 142, 170, 174, 193, 
195, 230, 269, 285, 315, 342, 344 

Balabhadra Bhanj, 9, 12, 13 

Balasore, 4, 7, 11, 12, 19, 20, 34, 197, 
257, 258, 259, 266, 302, 305, 314, 
315, 316, 317, 322, 323, 325, 326 

Balikuda, 43 

Balitoth, 43 

Bana Bhuan, 163 

Bana Kukuda, 148 

Bana lembu, 85 

Banarva, 83, 316 

Banasada, 20, 314, 315 

Bandan, 83, 84 

Bani, 3, 19, 23, 26, 30, 34, 37, 45, 83, 
85, 99, 226, 228, 232, 243, 265, 
305, 307, 316, 325, 329 

Bania, 85, 226, 307, 316 

Banipahi, 3, 19, 23, 26, 34, 37, 45, 99, 
305, 325 


* Banipal, 30, 243, 329 


Barahipur, 25, 31, 36, 39, 236, 329 

Barha, 161, 238 

Barkolikhola, 40 

Barkud, 43 

Baro Mauza, 19 

Baruhan, 44 

Barunei, 32, 36, 98, 101, 102, 187, 206, 
208, 215, 238, 282, 284, 328, 329, 
332, 333, 334 

Barunei mouth, 214 

Basudev Bhanj-!, 8 

Basudevpur, 20, 34, 37, 196, 323, 324. 
325 

Basudevpur Tahasil, 45 

Batighar, 40, 54, 103, 279 

Batighar, 54 

Batra lata, 85 

Baula Kumbhira, 129 

Baunsagada, 32, 237 

Bay of Bengal, 4 

Beach Landing crafts, 210 

Bhadrak, 3, 7, 34, 37, 99, 196, 233, 
258, 259, 268, 270, 284, 289, 330, 
349 

Bhadrak coast, 3 

Bhan] rulers, 9 

Bhektakolha, 24 
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Bhitargarh, 9 

Bhitarkanika Mangroves, 19 

Bhitarkanika Sanctuary, 52 

Bhitarkharnasi, 22, 41 

Bhuasuni Mugger, 170 

Bhujabal Bhanj, 8 

Bhuyanpal, 42 

Bihar, 11, 14, 233, 294, 298, 300, 3493, 
344, 347 

Bijayapatna, 26 

Bijaypatna, 34, 323 

Bilua, 162 

Binayak bhanj, 13 

Bio-diversity, 1, 261, 356 

Biological diversity, 1, 255 

Bishnupur, 22, 318, 319, 320 

Boda Sapa, 143 

Brahmani, 6, 9, 195, 269, 328, 342, 355 

Brahmaputra dettas, 4 

Brahminy Skink, 134 

Bramhandia, 44 

British occupation, 8, 11 

Buttresses, 66, 73, 74, 75, 80, 81, 93 


Canada, 1, 295 

Captive rearing, 206 

Carnwalis, 11 

CauveryDetta, 4 

Census, 181, 183 

Census methodology, 181 

Census procedure, 184 

Chakua Chakoi, 146 

Chamach Thantia Baga, 146 

Champei Neula, 134 

Champei-Neula, 133 

Chandan Boda Sapa, 143 

Chandanipal, 23 

Chandbali, 20, 34, 37, 49, 50, 182, 196, 
197, 283, 284, 285, 310, 314, 315, 
321, 325, 326, 330, 342, 344, 345 

Chandbali Tahasil, 45 

Chandramuthia Boda sapa., 143 

Chememia, 169 

Chemenia, 169 

Chhanda Jubgle blocks, 19 

Chhatrapati, 32 

Chhota Era, 146 

Chiani, 84 


Chiefs of Kanika, 9 

Chilika mouth, 203, 208, 214 

Chita Biradi, 163 

Chital, 160 

Chiti Sapa, 141 

Chuchundra, 166 

Chudamani, 3 

Chulia Baga, 145 

Churanda, 85, 265 

Class-l Forest, 29, 30, 32 

Class-il Forest, 29, 30, 31, 33 

Climbers, 82 

Clive, 11 

Coastal fishenes, 7, 56 

Coastal Regulation, 51, 52, 53, 247, 
252, 262 

Coastal waters, 1, 52, 120, 121, 142, 
170, 171, 187, 191, 192, 194, 195, 
196, 197, 198, 199, 201, 202, 203, 
205, 207, 210, 211, 213, 214, 215, 
216, 221. 
231, 270, 286, 349, 350, 351, 352 

Colonial nesting, 225 

Country crafts, 210 

Crocodile breeding, 173 

Crocodile conservation, 172 

Crocodile farming, 173 

Crocodile husbandry, 177 

Crocodile Specialist Group, 173 

Crocodiles, 104, 119, 129, 130, 136, 
137, 172, 173, 175, 176, 177, 178, 
179, 181, 182, 183, 184, 185, 186, 
187, 190, 231, 257, 266, 267, 272, 
288, 311 

CRZ, 52, 53, 216, 252, 253, 262, 270 

Cuttack, 10, 12, 19, 20, 21, 22, 38, 39, 
42, 43, 44, 189, 190, 208, 233, 268, 
290, 298, 299, 300, 314, 315, 316, 
317, 318, 320, 321, 322, 323, 325, 
326, 330, 354 

Cuttack district, 19, 20, 21, 22, 189, 
233, 320, 323, 325 

CZMP, 216, 351 


Dabentia, 146 


Dadarahana, 144 
Dahuka, 148 
Dali Odha, 165 
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Daltangarh, 22 

Oangmal, 24, 29, 35, 38, 91, 103, 109, 
110, 111, 115, 161, 163, 174, 175, 
177, 178, 179, 181, 234, 239, 246, 
264, 267, 271, 273, 274, 283, 284, 
329, 355 

Dangmal Forest, 24 

Oantiapada, 32, 236, 329 

Dasarathi Bhanj, 9 

Oetritus, 7, 114, 232, 273 

Detritus feeders, 7 

Detrivores, 7 

Devi Coastal Waters, 203 

Ohala Anjana, 145 

Ohala Bajeni, 146 

Ohala bani, 83 

Dhala sundan, 85 

Ohattangarh, 41, 318, 320 

Ohamana Sapa, 139 

Ohamra, 3, 4, 5, 22, 23, 34, 46, 49, 50, 
51, 52, 53, 55, 99, 102, 128, 129, 
136, 142, 170, 174, 179, 180, 193, 
196, 197, 201, 204, 206, 208, 211, 
212, 214, 215, 269, 270, 271, 274, 
283, 289, 323, 325, 329, 331, 335, 
336, 337, 338, 340, 342, 343, 344, 
345, 347 

Ohamra mouth, 3, 206, 269, 289, 344 

ODhamra river mouth, 202 

Ohamara-Chandbali Port, 49 

ODhanda sapa, 140 

Dhani dhana, 85, 101 

Ohobei, 43, 236 

Ohobigarh, 9 

Dhusura Gendi, 146 

Dibyasingh Bhanj-Il, 8 

Dibyasingha Bhanij-l, 8 

DNA fingerprinting, 218 

Domundia Sapa, 141 

DRDO, 212, 215, 223 

Dukhini Kanika, 14 


[5] 


East Habalagand, 25, 31, 36, 39 
East India Company, 12 

East Orasahi, 26, 32, 36, 38 
Ecological! succession, 5, 274 
Ecuador, 1 


Egg hatchery management, 206 

Egg incubation, 206 

Egrets, 144 

Ekakulanasi, 52, 120, 122, 194, 202, 
204, 206, 333 

Ekakulanasi rookery, 194 

Encroachment, 274, 275, 279 

Epiphytes, 82 

Estuarine marshes, 1 

Estuarine Sea Snake, 142 

Exploitation of adults, 194 

Exploitation of eggs, 192 


F.A.O, 173, 174, 177, 178, 189, 190, 
193, 205, 218, 219, 222, 224, 293 

False-point, 54 

Fauna, 288, 295, 302 

Fauna! Diversity, 104 

Feeding Habits, 206 

Field key, 72 

Fire files, 232 

Fishing jetties, 211 

Fish - landing stations, 49 

Floral diversity, 55, 83 

Food web, 7, 56, 104 

Forage fish, 7 

Forest dwellers, 232 


[e] 


Gadadhar Bhanj-itl, 9 

Gahirmatha Jung!e Block, 32 

Gahirmatha, 19, 22, 32, 36, 39, 51, 52, 
96, 98, 100, 101, 102, 104, 109. 
110, 111, 119, 121, 122, 123, 128, 
129, 161, 170, 171, 190, 191, 192, 
193, 194, 195, 196, 197, 198, 199, 
201, 202, 203, 204, 205, 206, 207, 
208, 209, 210, 211, 212, 213, 214, 
215, 217, 218, 225, 229, 230, 236. 
251, 257, 259, 260, 261, 268, 270, 
271, 273, 274, 281, 287, 293, 295, 
296, 300, 324, 331, 332, 333, 334, 
349, 350, 354, 355, 357. 

Gahirmatha Coast, 102, 122, 187, 189, 
193, 195, 196, 197, 198, 
202, 204, 215, 260, 281, 300, 332. 
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Gahirmatha Coastal Waters, 202 

Gahirmatha Marine Sanctuary, 53 

Game Fish, 7 

Gangadhar Bhanj, 8 

Garaharishpur, 43 

Garani, 84, 230, 316 

Garbishnupur, 43 

Gahirmatha, 23 

Garjhats, 9 

Garmal, 23, 34, 37, 325 

Garmal Forest, 23 

Gatua Musa, 168 

Gaya Baga, 145 

Gaya Hansa, 146 

Gendalia, 145, 227 

Gendamundia Boila, 143 

Genealogy, 8 

Giria Saga, 86 

Goa, 4, 295, 304 

Goda, 4, 43, 292, 301, 303, 304 

Godavari, 4, 292, 301, 303, 304 

Goera kanta, 84 

Gohipur, 32, 239 

Gopal Bhanj-!, 8, 9 

Gopalpur, 43, 211, 212, 236, 241, 270, 
271, 319, 320, 325, 328 

Gopinath Bhanj-l, 8, 9 

Gopinathpur mouza, 19 

Gosinga, 84 

Guan, 84, 100, 225, 228, 307, 316 

Gujarat, 4, 223 

Gulf of Khambayat, 4 

Gulf of Kutch, 4 

Gunduchi Mussa, 167 


[HJ 


Habalaganda, 25, 180 

Habali, 32, 86, 103, 123, 190, 202, 236, 
281, 284 

Habali Chintamanipur, 32 

Habitats, 1, 96, 97, 98, 101, 102, 104, 
105, 117, 118, 123, 129, 130, 131, 
133, 135, 140, 172, 174, 176, 179, 
184, 189, 206, 207, 208, 212, 218, 


220, 221, 
223, 224, 225, 230, 253, 255, 256 
Hadagila, 145 


Hadua Nadi Kainchha, 123 


Hamitton, 10 
Handiagarh, 9 
Hansarali, 146 

Hansua mouth, 3 
Hansua rivers, 3, 128 
Harakancha, 83 ~ 
Harbours, 211 

Hard Shelled Turtles, 123 
Harihar Bhanj, 13 
Harina, 160, 240, 264 
Harispur, 22, 205 
Hatchery, 175, 176, 177 
Hatchling pools, 177 
Hentala, 85, 306 

Heta Bagha, 164 
Hetamundia, 40, 46, 103, 332, 334 
Hindoostan, 10 

History, 172, 189 
Hokitola, 40, 54 

Honey, 229 

Honey bees, 229 
Honey collectors, 229 
Hukitola, 53 

Hunda Bagha, 164 


ଆ 


Incidental catch, 209 
Indian Coast Guard, 195, 200, 207, 213, 


215, 223 


Jadadhar R.F, 42 

Jagannath Bhanj, 13 

Jagatsinghpur, 7, 41, 233, 258, 266, 
318 

Jagula, 86, 226, 228, 307 

Jamboo, 40, 51, 53, 103, 215, 235, 270, 
279, 281, 332, 358 

Jangli Musa, 168 

Jatadahr river mouths, 3 

Jatadhar ‘'muhana’, 203 

Jatadhartanda, 42 

Jaudia, 32, 238, 328, 330 

Jhadakalua Sapa, 141 

Jhinka, 167 

Jhitipitti, 132, 133 

Joda Hansa, 146 
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Jogidhankund, 40 
Jogimatha, 32 
Junapanga, 32 
Jungle Crow, 156 
Jungle Myna, 156 


[Kk] 


Kadua river mouth, 203, 215 

Kaduanasi, 32 

Kaijanga, 41 

Kakaranasi, 25, 31, 36, 38 

Kala Anjana, 145 

Kalara Patria Bagha, 162 

Kaidwip, 8, 13 

Kaliabhanjdian, 29 

Kaliachua, 84 

Kalibhanjdian, 19, 22, 35, 39, 46, 
51, 53, 175, 179, 180, 284, 305, 323 

Kanchira, 24, 30, 35, 39 

Kanchira Forest, 24 

Kandarapatia, 40, 332 

Kanhupur, 32, 101, 195, 236, 238, 264, 
328, 330 

Kanika, 8, 9, 10, 11, 12, 13, 14, 19, 20, 
22, 23, 26, 29, 31, 33, 35, 45, 99, 
172, 173, 189, 192, 193, 233, 247, 
256. 261, 267, 298, 305, 312, 314, 


315, 316, 317, 
321, 323, 325, 326, 347, 348, 349 
Kanika coast, 11 


Kanika estate, 12 

Kanika Raj, 9, 11, 19, 20, 23, 189, 192, 
247, 305, 312 

Kanika Raj Jungle Mahal Niyamabali, 
19 

Kanika sundari, 85 

Kanika Zamindari, 8, 19, 247, 256 

Kankan, 43 

Kansaridian, 40 

Kantia Baga, 144 

Kantiakhai, 19, 23, 24, 30, 35, 39, 242 

Kantika, 23, 30, 35, 38 

Kantika Forest, 23 

Kantito, 41, 98 

Kaparkhai, 144 

Karanjia, 32, 239 

Karnataka, 4 

Katas, 163 


Katira nai, 84 

Kaunsiapal, 41 

Keluni muhana, 203 

Kendrapara District, 46 

Kendrapara, 7, 22, 51, 52, 258, 259, 
284, 319, 329, 349 

Keradagarh, 9, 234 

Kerala, 4, 174, 205, 223 

Kerara, 13 

Keruvan, 86, 232, 240, 307, 316 

Keruvapal, 30, 243, 329 

Keutia ghasa, 84 

Key to the families, 66 

Key to the genera, 71 

Key to woods, 88, 90 

Khara Hansa, 146 

Kharkhari, 83 

Kharnasi, 52 

Kharsi, 83 

Khatikholda, 43 

Khurda, 10, 12, 13 

Kilipal, 22, 41, 318, 319 

Killajats, 9 

Krishna, 4 

Krushnapriyapur, 32, 103, 182, 257, 
265, 279, 285, 325 

Kujang, 11, 12, 13, 22, 42, 193, 270, 
318, 319, 320, 321, 354 


Lakshadweep, 4, 253 
Lanji Gendi, 146 

Lata rai, 84 

Lati sundari, 83 

Latin America, 1 
Laudankia Sapa, 138, 139 
Laxman Bhanj, 8 
Legal status, 192 
Lighting, 210 

Luni ghasa, 84 

Luni kia, 85, 101 


Mm] 


Maasitha, 85, 307 

Maccha ranka Biradi, 162 
Macroscopic characters, 88 
Madhuban, 42 
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Magarkandha, 25, 31, 36 Mughals, 9 
Magarmukh, 203, 267, 208, 214, 350 Mugurnia, 43 
Mahakalpada, 20, 51; 52, 315, 319 Muhammadans, 9 


Mahanadi deta, 3, 6, 7, 21, 22, 94, 97, Musa, 168 
98, 101, 103, 142, 230, 235, 261, Mushadian, 42 
266, 279, 290 
Mahanadi river mouth, 202, 274, 332 [n] 
Maharashtra, 4, 223 
Maipura, 3, 25, 46, 99, 102, 179, 187,  Nasgarh, 9 
193, 201, 202, 204, 274, 325, 329 Nag Dynasty, 9 


Majhia Baga, 145 Nagpur, 10, 11 

Major port, 49, 50, 187, 212 Nala, 85, 237, 241, 315, 323, 324 
Management objectives, 174 Nalia ghasa, 85 

Mangrove biota, 6 Narasingh Bhanj-l, 8 


Mangrove Ecosysteme, 1, 5, 6, 7, 105, Navigational Routes, 211 

114, 160, 175, 206, 227, 229, 230, Nematodes, 7 

256, 263, 275, 285, 288, 289, 293. ଧfentei, 84 

296, 297 Nesting Area, 226 
Mangrove Forests, 4, 5, 19, 55, 103, Nesting ecology, 206 

130, 143, 160, 162, 163, 172, 176, Nesting Season, 226 

179, 187, 190, 193, 196, 198, 202, ela, 133, 134, 164 

212, 221, 256, 260, 264, 265, 266, New Zealand, 1 

270, 271, 283, 296, 302, 304, 358 Nicobar, 1, 4, 94, 223, 253 


Mangrove litter, 7 Nipania, 40 

Mangrove roots, 7, 91 No Fishing Zone, 208, 213, 216 
Mangrove soils, 5 £ Noliasahi, 42 

Mangrove swamp plants, 71 North Mahisamada, 24, 30, 35, 39 
Mangrove vegetation cover, 3 NRSA, 216 

Manichula Sapa, 141 Nuagaon, 42, 46, 237, 245, 325 
Maninathpur, 32 Nuagarh, 9 


Marathas, 9, 10, 11, 12 


Nursery grounds, 7 
Marichpur, 22, 44, 318, 320 


Marine fisheries, 7 [0] 

Mark-recapture, 205 

Ma: hai, 33, 40 

ଲୀନ i OMFR Act, 208, 213, 214, 215, 216, 

/ 217 

Mass nest 

ଖା ଛୁ Operation geeturt, 199, 200 
CE Ooanra, 83 

Mati Biradia, 139 Oriya Chiefs, 9 

Matia Ba 144 ’ 

ଧନ hs ORSAC, 3, 216, 266 

Mata Godhi, 136 Orua, 86 

Mayurbhanj, 8, 10 

Microhabitats, 104, 230 [୭] 

Microscopic characters, 90 

Migration, 205 Padmanabh Shanj, 14 

Migratory, 224 Padmanavapatna, 32 

Miriga, 85 Padmapur, 44 

Mruga, 160 Pakistan, 1 


Mughal empire. 9 Paims, 80 
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Pani amba, 84 

Pani Kenduli, 84 

Pani Kua, 144 

Pani Odha, 165 

Paradeep, 3, 49, 52, 211, 212, 213, 
215, 260, 270, 273, 281, 282, 335, 
351, 354 

Paradeep port, 3, 213 

Paramananda Bhanij-l, 8 

Past management, 19, 21, 192 

Patamahadei, 14 

Pati Mankada, 166 

Pattamundai, 20, 22, 321 

Pendra, 162 

Petchhela, 41 

Petigarada, 144 

Pitakorua, 86 

Pitamari, 86, 307 

Ports, 49, 343, 347 

Potential Fishing Zone, 213, 216 

Prairie wetlands, 1 

Pravati, 30, 240, 243, 264 

Prawn gherries, 210 

Prawns, 7, 114, 136, 170, 213, 227, 
231, 232 

Pre-British Kanika, 8 

Price of turtles, 200 

Project Sea turtle, 218, 221 

Protected Forests, 20, 23, 248 


[a] 


Quarantine pools, 177 


[FR] 


Rabindrapali, 31, 329 

Ragadapatia, 24, 29, 35, 38, 239, 246, 
328, 329 

Raghunath Bhanj., 8 

Raja of Kanika, 10, 11, 12, 172 

Rajangar, 20 

Rajendra narayan Bhanjdeo, 14 

Rajkanika Tahasil, 46 

Rajnagar, 7, 8, 9, 23, 29, 31, 33, 35, 36, 
37, 38, 182, 233, 234, 236. 238, 
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